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HIS book is the outcome of some two decades of writing, 

teaching, and particularly reading and thinking about the 
world’s food. But it is not designed to “cover” the subject ex- 
haustively; little will be found here about the production, tech- 
nology, or marketing of food. Emphasis is upon the behavior of 
large (and growing) masses of people with respect to their food 
consumption. The analysis is mainly from an economic point of 
view, although I have endeavored always to bear in mind that food 
consumption has a history, is not static, and is variable in time and 
in space. My aim has not been to carry a message, or to propose 
reform or massive spectacular action, or to advise people how to 
live in better health and for more years through better eating. The 
aim is at once to interest others in a subject which I have found 
enduringly fascinating and to provide solid information and sound 
interpretation to mature readers both expert and inexpert. 

Some may feel that they find here occasional wild flights of imag- 
ination in my probings into the past, or traces of unjustified op- 
timism, or an unwarranted degree of disbelief in certain prevalent 
ideas. Yet they will find substantial resort to statistical materials, 
which seem to provide as clear a path as we have to the truth. I 
hope that I have not gone beyond reasoned conjecture, and that 
facts and relationships are correctly stated and soundly interpreted. 
With inexpert readers in mind, I have sought to avoid the tech- 
nical terminology of statistics and economics and to be as sparing 
as possible of such paraphernalia as detailed calculations, metic- 
ulous footnotes and elaborate citations, and bibliography. 

The three opening chapters were delivered as public lectures at 
The Rice Institute, Houston, Texas, and subsequently published 
in The Rice Institute Pamphlet. I am much indebted to the In- 
stitute for permission to reprint them here, with minor alterations. 


June 1, 1953 M.K.B. 
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A Thousand Years of 
World Population Growth 


AN shares with other living organisms the power of repro- 
ducing himself at rates of annual increase almost terrifying 
to contemplate. In a number of large national populations the 
crude birth rate today runs as high as 4o persons per thousand of 
| population—that is, 4 per cent per year. Death rates in some large 
' populations—not the same ones, however—today run as low as 10 
per thousand of population annually, or 1 per cent per year. In a 
very rough way, then, it can be said that human experience shows 
that mankind has the capacity to increase his numbers at a rate 
of at least 3 per cent per year. 

Such a capacity of increase as 3 per cent annually is indeed ter- 
rifying to contemplate. It means, if anywhere sustained, a doubling 
of population about every 25 years. Yet a far more modest rate of 
increase, of only 1 per cent per year, would have resulted in an 
utterly unimaginable situation, considering the age of the human 
race. Putnam (1, p. 18) puts it vividly, though I cannot say how 
accurately. He writes: “if the race had sprung from a couple liv- 
ing in 10,000 B.c. and if its numbers had expanded at the rate of 
1 per cent per year since then, there would today be a sphere of 
flesh many thousand light-years in diameter, whose surface would 
be advancing into space many times faster than light!” Emphasiz- 
ing the same point, the able demographer Kuczynski (2) writes: 
“This rate [of 1 per cent per annum] can best be appreciated when 
it is pointed out that if the same rate had persisted since Caesar’s 
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death, one couple living at that date would by 1933 have had 700 
million descendants.” 

Bearing in mind the many scores of centuries during which 
mankind has walked the earth, we can readily conclude from cal- 
culations such as these that there cannot possibly have been a 
sustained annual increase of population, whether in the world or 
in Europe, as large as 1 per cent per year. There is no sphere of 
human flesh advancing into space faster than light, and there are 
not 700 million people in Europe even though at the time of 
Caesar’s death the population was not one couple but millions 
of couples. The rate of increase of population has been not only 
slow, but very slow. I shall focus attention in this chapter upon 
giving a picture of the growth of population in the world and 
parts of it for several more centuries than others have attempted to 
do, and I shall seek to explain, so far as I can, why increase of 
numbers has proceeded at so very slow a pace. In both of these 
matters there is opportunity for pursuit of John Milton’s golden 
rule: “To be still searching what we know not, by what we know, 
still closing up truth to truth as we find it... .” It will not be 
within my powers to assemble all fragments of the body of truth. 
Some pieces, however, may appear to fit together and give an out- 
line, if blurred, of a form. 

In illustration of the slow increase of population over a long 
period of time I have drawn together in a diagram (Chart A) the 
opinions of the most competent scholars about the increase in the 
number of people inhabiting the continent of Europe from 400 
years before Christ to the middle of the twentieth century. This 
is the best-accredited picture we have of population changes in a 
large segment of the world over so long a period of time. If these 
estimates can be trusted, the population of Europe, far from grow- 
ing steadily from century to century, was twice set back—once 
somewhere during a period of 500 years between 200 and 700 
A.D.; again in a period between 1300 and 1400. It was probably not 
until the sixteenth century that the population stood at a level as 
high as that at the end of the second century. The authors of these 
early estimates, Beloch and Wright (3, and 4, p. 467), focused 
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attention upon approximate points in time: upon 400 B.C., upon 
the first year of the Christian era, and upon the years 200, 700, 
1000, 1328, 1400, and 1600 A.D. The effort was not made to en- 
lighten us on magnitudes between these approximate dates. From 
1650 A.D. it is possible to use the estimates of several students of 
world population, notably Willcox (5) and Carr-Saunders (6). 
The indicated growth for the three centuries following that date 
appears uninterrupted. The loss of life which we associate with 
World Wars I and II is utterly submerged in the general upsurge 
of numbers of people in Europe during the most recent half 
century. 

The second, lighter, line on the diagram indicates what would 
have been the course of European population growth had it in- 
creased steadily even at a crawling annual rate of less than 1/7 of 
1 per cent—a rate which would double the population every five 
centuries. Only in the past century and a half has the actual rate 
of increase exceeded this crawling rate: crawling, one must say, at 
least in relation to birth rates well within the capacity of mankind. 

Europe is but a segment of a much larger world. It would be 
absurd to presume that rates of population growth in other parts 
of the world must have resembled closely those of Europe. Given 
the known differences in historical developments regionally, we 
must presuppose regional diversity in population growth. What 
is needed is inquiry: a survey of population growth either con- 
tinent by continent or, preferably, region by region. Willcox and 
Carr-Saunders have made such surveys, considering the continents 
one by one. Their results give us pictures, not altogether concord- 
ant, of population growth in the world as a whole and in major 
parts of it; but only since 1650—only for a period of three cen- 
turies, brief even in terms of what is called historical time. Aided 
by students in a seminar at the Rice Institute (7), I have made an 
effort to push numerical estimates backward in time for another six 
and a half centuries, to the year 1000 A.p., and simultaneously to 
review and reconcile the findings of Willcox and Carr-Saunders 
for years since 1650 in the light of evidence not available to them 
when they wrote one to two decades ago. 
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It is proper to give warning against expectations of accuracy. 
Modern demographers, it is true, have an advantage over their 
predecessors in the gradual accumulation of credible evidence con- 
cerning numbers and growth of populations. Census counts and 
sample censuses now cover far more of the world’s surface than 
they did even half a century ago; and any new and reliable census or 
estimation reaches into the past by contributing to the reliability of 
appraisal of rates of earlier growth. Only 50 years ago it was guessed 
that the Congo Free State in Africa, now the Belgian Congo, con- 
tained 30 million people, but estimation based on far more than 
guesswork demonstrated later that 10 million at most could be the 
number. On the other hand, any statement of the world’s total 
population even now may be considerably in error. The compilers 
of the Demographic Yearbook of the United Nations, when they 
set down 2,378 million persons as the population of the world in 
1949, would not, I feel sure, attest to the accuracy of that figure 
within a margin of error of at least 50 million in either direction. 
As we press backward in time, the facts established by enumera- 
tion, by scientific sampling processes, by the linking together over 
time of data which slowly build up credible trends, become fewer 
and fewer. Hence conjecture, though I hope reasoned conjecture, 
necessarily enters in large degree into the picture which appears in 
Table 1 and Chart B. They show a tentative numerical appraisal 
—and I must emphasize the word “tentative”—of world popula- 
tion growth from 1000 A.D. to 1949. 

What, then, do this chart and this table suggest that is of in- 
terest or significance? Perhaps diverse questions to different per- 
sons. They suggest such things as these that could not be alleged 
in their absence: (1) that the world’s population has multiplied 
itself about 814 times in 950 years; (2) that the population of the 
whole world in 1000 A.D., somewhere around 275 million, was prob- 
ably less than half of the population of Europe in 1949; (3) that 
there has been one century, the fourteenth, in which world popu- 
lation did not increase at all, but declined; (4) that more people— 
some 800 million of them—were added to the world’s population 
count in 49 years from 1900 to 1949 than in 800 years between 
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Cuart B—World Population Growth, 1000-1949 
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1000 and 1800; (5) that rates of change were different from one 
part of the world to another not only between 1650 and 1949, 
which we knew from works already published, but also between 
1000 and 1650. 

Most striking, however, is the feature of recent population up- 
surge—a fact widely known, but I think not elsewhere made 
equally apparent. In no half century prior to 1650 did the world’s 
population increase by more than about 10 per cent. But from 
1650 to 1700 it seems to have risen by about 20 per cent; from 
1800 to 1850 by 27 per cent; from 1850 to 1900 by 34 per cent; 
from 1900 to 1949 by 52 per cent. Thus the rate of increase has 
been rising half century by half century since 1650; and it was not 
so rising earlier. The date 1650 has the aspect of a turning point in 
world population development: stagnation before, upsurge there- 
after, at an accelerated rate. This is true of the aggregate, not of 
all the component regions. For some, marked upsurge was de- 
ferred for one century or two centuries. But all regions experienced 
sharp increases of population during the last 50 years. If the world 
rate of increase from 1900 to 1949, some 52 per cent, should be 
repeated in the closing half of the present century, the world’s 
population would rise by more than 1,200 million persons. If the 
rate itself should continue to advance, the population increase 
would be still larger. And if the behavior region by region should 
be as it was from 1900 to 1949, all regions would share in the 
tremendous enlargement of numbers of people. 

Malthus, writing in 1798, when the world population was only 
about 920 million people as against over 2,300 million today, was 
disturbed by what he conceived as a propensity of mankind to 
multiply more rapidly than means of subsistence. With the ac- 
celerated rates of growth now apparent, it is easily understandable 
that many a contemporary Malthusian feels and expresses alarm. 
Some reflections upon the problems raised by this continuance of 
population upsurge, if it does continue, are ventured in Chapter 3. 

The evidence afforded by Chart B of sluggish growth for more 
than six centuries, followed by tremendous increase in numbers of 
people in the past three centuries, with growth rates accelerating 
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to the present time, suggests some sort of profound change in the 
circumstances governing rates of growth. It is certain that the 
changes must have been either in circumstances governing birth 
rates, or in circumstances governing death rates, or in a combina- 
tion of the two. Migration, which may swell populations in one 
region at the expense of another, is not a factor directly affecting 
population change in the world as a whole. Had one best look, 
then, toward birth rates and the factors governing them, or toward 
death rates? 

At this point a presumption of general importance emerges. It 
is that fluctuations in death rates much more than in birth rates 
must have determined the course of population growth. It seems to 
be true that not until the nineteenth century and later—paradoxi- 
cally, at the very time of most rapid and accelerating population 
growth—do we find credible evidence of declining birth rates; 
while at no time is there evidence of persistently rising birth rates. 
We must in general suppose, I think, that birth rates in the world 
as a whole, until we reach a few countries in the nineteenth cen- 
. tury, were pressing toward a high potential rate of roughly 4 per 
cent per year. There seems not to be enough credible evidence of 
protracted nonaccess of men to women; not enough evidence of 
deferment of marriage or coupling; not enough evidence of wide- 
spread female infanticide, such as would cause a large population 
to contain an abnormally small proportion of women of child- 
bearing age, so that birth rates per thousand of total population 
would be low; not enough evidence of systematic abortion; not 
enough evidence of inexplicably low rates of fertility among 
womankind—to lead us to suppose that, up to fairly recent time, 
the birth rates of large population groups did not press toward 
realization of something like a capacity birth rate which could 
' easily reach 4o live births per thousand of population per year. 
I say “pressed toward” and not “pressed to.” It is to be granted 
that mankind has not in historical time bred to full capacity as, 
I take it, other living creatures have done. It is to be granted that 
in the Middle Ages slavery, polygamy, and abortion may have 
tended to depress birth rates over a larger fraction of the world’s 
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population than has been true more recently. My intention is to 
make the point that the student of world population growth is on 
safer ground in presuming prevalence of high and fairly stable birth 
rates until recently, than he would be in presuming low or widely 
fluctuating or especially increasing birth rates. 

If, then, the specific numerical evidence points toward a very 
slow rate of population growth in the world prior to 1650, explana- 
tion is to be sought far more on the side of high annual death 
rates than on the side of low annual birth rates. It seems necessary 
to imagine general prevalence of high birth rates set against death 
rates either nearly as high or in some periods higher. The preva- 
lence of death is in strong probability the major explanation of 
slow growth of populations until we enter a modern era: not only 
the death which comes to all with age, but death of infants, of 
children, of youths, of the mature not yet grown old; death by 
disease, by hunger, by exposure to the violence of nature, and 
through the violence of mankind upon mankind. It was not with- 
out a sharp recognition of immediate reality that our English 
forebears set these words down only four centuries ago, in the 
Litany of the Book of Common Prayer: “From lightnings and 
tempests, from plague, pestilence, and famine; from battle and 
murder, and from sudden death, Good Lord, deliver us.” It seems 
a pertinent commentary on a changing world that nowadays we 
focus our prayers against the horror of war. Plague, pestilence, 
famine, and murder are now in a substantial segment of the earth, 
though not in as large a segment as the heart may desire, horrors 
much less real and far more remote than they appeared to our 
ancestors. 

_ There seems to be no reason whatever for supposing that the 
circumstances fostering high death rates, at times even exceeding 
high birth rates, should have been identical in all parts of the 
world, or that identical circumstances might not have operated at 
one time in one region and at another time in another region. We 
have here good grounds for examining population growth or 
change regionally. Everyone knows that failure of crops, causing 
famine and death, never strikes every portion of the world simul- 
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taneously; some portions are smitten and some are not. The same 
is true of great epidemics or pandemics. The world is not and pre- 
sumably never has been a unit with respect to the calamities it 
suffers—at least from the unknown time when man came to be 
widely scattered over the earth’s surface. Indeed, less than five cen- 
turies ago large concentrations of population had little or no con- 
tact one with another: the seas made barriers between the Amer- 
icas, the Old World, and Australia; vast deserts and mountain 
chains were barriers to contact within Africa and within Asia. 

Chart C shows tentative appraisals of the changing numbers of 
people in nine segments of the world, the changes being expressed 
in index numbers or relatives, with the base year 1000 A.D. Such 
a chart permits us to analyze comparative rates of growth: where 
it was slowest, where most rapid; and it permits us to specify 
broadly the times when, in any particular region, significant 
changes occurred in the direction of movement. For the year 1650 
and following years through 1850 the curves are mostly as they 
were or might have been plotted by Willcox or Carr-Saunders. 
But for years from 1000 through 1650, the data are estimates 
patched together from many sorts of sources; it is here that 
reasoned conjecture looms large. 

These curves are arranged more or less in order of my appraisal 
of their relative credibility; the upper four may reflect the facts 
more truthfully than do the lower five. Credibility depends heavily 
upon the intensity and skill with which scholars have delved into 
the question of population growth in different regions, and upon 
the relative ease of forming an impression of absolute size of a re- 
gional population in an early year near 1000 A.D., which may then 
be linked with a reasonably well established figure of population 
in the same area in a later year. Censuses were not unknown even 
in the Middle Ages. Archaeology, anthropology, ethnology, and 
written records tell us something of the existence or nonexistence 
of cities and their geographical density, something about focal 
points from which populations spread. Some inferences about total 
regional populations can be drawn from this material. History tells 
us something about plagues, about great migrations, about wars 
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and devastations, about famines—but it tells more about some 
regions than about others. The summation of evidence, so far as 
I have it in hand, seems most adequate for Europe and Japan; next 
for the Americas and possibly India. It seems poorer for China 
Major (by which is meant China proper plus Manchuria and 
Korea, Outer Mongolia, Chinese Turkestan or Sinkiang, and 
Formosa, to name the peripheral areas). Most inadequate is the 
summation of evidence about Southeast Asia and Oceania (by 
which is meant what is now Siam, Indochina, the Malay States, 
Indonesia and other islands of the East Indies, the Philippines, 
Australia and New Zealand, and the Pacific islands); about South- 
west Asia (by which is meant Afghanistan, Iran, all of Asia Minor, 
and the Arabian Peninsula); about Asiatic Russia; and about the 
whole continent of Africa. 

It is a temptation to enter upon detailed justification of each of 
these regional curves designed to represent numbers of population 
half century by half century; but I shall forbear. It may suffice to 
say a little about three of them: one a fairly reliable picture for 
Europe, another a questionable though still somewhat credible one 
for China Major, and finally a highly conjectural one for Africa—a 
“dark continent” in this respect as in others. 

We have for Europe the Wright-Beloch estimates for the years 
1000, 1328, 1400, and 1600, which are shown in Chart A. We have 
for England and Wales a detailed inquiry by Russell (8), based 
in considerable part upon the Domesday survey, upon mortality 
statistics during the period of the Black Death, and upon poll tax 
records of 1377. We have a great deal of written information about 
cities and more than a few statements of their size. I find it difh- 
cult to imagine that subsequent research will alter really signif- 
icantly the conformation of the population curve for Europe in 
Chart C, although some changes would be expected. 

As for China Major, its population even today is not known 
with certainty. Willcox and Carr-Saunders in the thirties were at 
odds about the level of Chinese population in 1650, one believing 
in a figure of 70 million, the other in 150 million. They also dis- 
agreed about the level in 1900, Wilcox preferring 342 million and 
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CarrSaunders 430 million. Willcox subsequently increased his 
estimates; and the trend of demographic opinion lately seems to 
have been to prefer the higher levels. But prior to 1650, even 
though there were occasional Chinese censuses which are appar- 
ently not easily interpreted and reconciled, there seems no recourse 
other than to accept the view of scholars that China in the year 
1000 could hardly have contained more than 100 million people. 
Quite arbitrarily I use a figure of 70 million, and interpolate from 
it to a figure of 150 million (Carr-Saunders) in 1650. No one, I 
think, could read Marco Polo’s account of his travels in the Onent 
toward the end of the thirteenth century and reconcile his de- 
scription of cities and towns, their density and age, with ideas of 
a population of less than some 70 million in the year 1000. If one 
puts the guess for the year 1000 much above 70 million, the result 
will be an amount of increase to 1650 so small as to be difficult 
to credit, considering that China was a settled agricultural region 
and not a region inhabited mainly by nomads or hunters-and- 
gatherers, whose rates of increase seem generally to be exceedingly 
slow. But it is possible, in view particularly of bloody Mongol and 
Manchu invasions and civil wars, that the Chinese population rose 
and fell, and may have been larger than I assume in the year 1000 
and smaller at some later dates. 

As for Africa, conjecture dominates the whole picture. Nobody 
really knows the number of population even as late as 1900. Will- 
cox, reasoning largely in terms of known population density in 
other parts of the world inhabited by primitive peoples, fixed upon 
a figure of 100 million in 1650, and held that figure unchanged 
through subsequent half centuries to 1850. Carr-Saunders was 
satisfied with 100 million for 1650, but thought that the slave 
trade must have reduced the population up to 1800 and supposed 
an increase thereafter. I find it hard to credit so high a level as 100 
million in 1650; it implies greater density south of the Sahara 
than seems probable, and it implies a rather high proportion of the 
world’s population resident there. Considering the really rather 
small fraction of the population annually affected by the slave 
trade—even if 10 persons were killed to every slave shipped out, 
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as Livingstone thought—I am unable to feel convinced that 
slaving actually reduced the African population and prefer to 
accept Willcox’s view that the effect was to hold it stable. As for 
the period before 1650, it has seemed to me wiser to postulate in- 
crease than decline or stability for the continent as a whole, con- 
sidering that there is evidence of populations familiar with agri- 
culture spreading out from centers in the highlands of East Africa 
and around the bend of the Niger, pushing aboriginal bushmen 
southward and westward on the eastern side of the continent, and 
pushing aboriginal Pygmies eastward and upward into the central 
highlands on the west side. But the probable rate of increase from 
1000 to 1650 is purely conjectural. One must grant the possibility 
that African population fell or fluctuated between 1000 and 1650; 
one simply does not know. 

So much for emphasis upon the insecurity of the estimates given 
in Chart C. They offer much scope for criticism. It is my im- 
pression, however, that the estimated world total for the year 1000, 
some 275 million people, would not be found larger or smaller by 
more than 10 per cent if others should seek to improve the esti- 
mate. Good reasons would remain to stress the slow rate of growth 
from 1000 to 1650, and to emphasize rate of death as the major 
phenomenon causing the rate of growth to be so slow. 

We now approach the central and the difficult questions: what 
forms of death made death rates so high prior to about 1650, and 
what has happened since 1650 to reduce death rates so as to permit 
acceleration of rates of growth in the world as a whole and in many 
parts of it? 

The curves in Chart C provide some clues. We see, for example, 
a cessation of growth (though it was a temporary one) in Japan 
from 1750 to 1850. That is explained by Japanese historians 
mainly in terms of the prevalence of infanticide during the ‘Toku- 
gawa era. We have then a key word in “infanticide.” We see in 
the curve representing population growth in the Americas a de- 
cline in the half century from 1000 to 1050; and this is reflection 
of a famine which is supposed to have given rise to migration of 
the Toltecs. “Famine” is another key word. Also in the curve for 
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the Americas appears a sharp drop from 1500 to 1650. This pic- 
tures the impact of European diseases, notably smallpox and 
measles among others, upon a population which had never before 
experienced them and was weak to resist. Its own reciprocal retort 
is thought by many medical historians to have been syphilis; but 
one does not note a check to the growth of European population 
in response to its presumed introduction there in about 1500. The 
native populations of the Americas suffered also from general 
disruption of their cultures and governments and systems of 
food production under the impact of European conquest: one 
may speak of enslavement, war, mass murder. The curve for 
Europe, showing a decline from 1300 to 1400, reflects the impact 
of the plague—the bubonic plague—which, moving from the 
Middle East, struck violently in the 1340’s and later. This drop 
may also reflect extraordinary deaths from famine only a few 
decades earlier. ‘The curve for India also reflects ravages of plague 
in the fourteenth century, as does that for Southwest Asia; and 
that region was perhaps the outstanding example of an area subject 
to the devastation of successive invasions and wars, exemplified by 
the invasions of the Seljuk Turks, of the Crusaders, of the Mon- 
gols, who under Hulaku in 1258 destroyed utterly the ancient 
productive irrigation system in Mesopotamia; by internal warfare 
between Persians and Arabs, Turks and Byzantines; by the terrible 
campaigns of ‘Tamerlane toward the close of the fourteenth cen- 
tury; by the conquests of the Ottoman Turks. It is a confusing pic- 
ture, but unquestionably a picture of extraordinary destruction, of 
life as well as of cities. If there is not depicted in the curve for 
China Major any decline of population during the thirteenth and 
fourteenth centuries of Mongol conquest and domination, and if 
none is depicted in the first half of the seventeenth century in re- 
flection of the successful wars of the Manchus for dominance, it is 
simply that the probable gyrations of the population curve baffle 
quantitative expression, and not that decline of population at 
times, recovery at other times, are at all improbable. 

Not all wars represent the clash of the spearheads, in the form 
of organized armies, which have behind them large masses of 
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population. Destructive wars, each on a smaller scale, can be waged 
by populations, especially of nomadic or hunting types, broken up 
into small tribal groups. It is not too much to say that such warfare 
must have been chronic in a sizeable population in Africa south of 
the Sahara and in Southwest Asia, and in smaller populations in 
Southeast Asia and Oceania and in the Americas outside the 
relatively heavy population concentrations of Incas, Mayans, 
Aztecs, and Pueblos. No one can yet measure the effect of inter- 
tribal warfare on population growth; but it strikes the imagination 
as an effect too substantial to be ignored. 

Quite different from pandemic diseases are and were the per- 
sistent killing diseases: infections, dysenteries, respiratory ailments, 
malaria, leprosy. ‘They may be said to suppress steadily, year by 
year, the rate of population growth, whereas the great pandemic 
diseases may strike with fury in some years and in others barely 
make themselves felt. If the population curves for Japan to 1750 
and for the Americas to 1500 indicate more rapid growth than in 
other regions, it is in partial reflection not only of freedom from 
pandemics, but of the existence of a narrower range of diseases 
than seems to have prevailed in India and Southwest Asia, or even 
in Europe. 

Infanticide ranks as a cause of death; or infanticide plus abortion, 
if the latter be taken as a cause of death rather than a cause of 
nonbirth. Demographers seem agreed that these practices have 
deep roots among nomads and hunters-and-gatherers, and one 
must assign to them a role of some significance in restraining popu- 
lation growth, perhaps especially in Southwest Asia, India, and 
Africa. Russell presents some evidence suggesting the possibility of 
female infanticide even in England before and after the Black 
Death, for such a suggestion emerges when one finds the number 
of adult males substantially exceeding the number of adult fe- 
males. Writing in 1933, and analyzing Indian census data from 
1881 to 1931, Shirras (9) showed the ratio of females to males 
running as low as 72-86 per cent in provinces predominantly 
Mohammedan—a situation not without pertinence to considera- 
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tion of the growth of population throughout Southwest Asia and 
Northern Africa in antecedent centuries. 

We may now be in a position to list what appear as the most 
important reasons for slow growth of world population prior to 
1650. Great pandemics exemplified by the bubonic plague, per- 
sistent rather than episodic diseases, the diffusion of Old World 
diseases to the New World, wars of conquest, intertribal war- 
fare, slave raiding, famines, and infanticide and abortion seem to 
have been the outstanding causes of death; and it was high death 
rates, not low birth rates, which held back the increase of popu- 
lation. I doubt the possibility of ranking with an acceptable de- 
gree of accuracy these causes of death according to their relative 
importance. Yet two suggestions may be ventured. The first is 
that famine ought not to be singled out as a factor of particularly 
great significance. The second is that those influences which 
strongly affect infant mortality rates ought not to be slighted; it is 
too common an observation now that where crude death rates are 
notably and persistently high, it is infant mortality rates that are 
still more strikingly and persistently high. The very young are rela- 
tively more susceptible to death, and they are easily killed. 

In conclusion, a few words, but only a few, may be said in specu- 
lation about the emergence of an accelerated rate of world popu- 
lation growth after about 1650—for it is an approximate date. 
Here I am bound to fail; the problems of magnitude and of se- 
quence are beyond my compass. 

It is convenient, however, to think of this accelerated upsurge 
since 1650 in terms of the lifting of a series of ceilings; or, perhaps 
in greater part, a pushing up of those ceilings through the accom- 
plishments of men themselves. They were, and still are, ceilings 
imposed on growth through the mechanisms of death. As death 
rates are reduced, the ceilings are lifted up or pushed up. The 
unexplained retreat of bubonic plague to its lair somewhere in the 
Middle East may represent a lifting of a ceiling. Perhaps the com- 
pletion of the process of exposing populations to diseases pre- 
viously unknown to them represents another lifting of a ceiling. 
We cannot say that the world’s climate has somehow improved, 
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has become more healthful, or has made food production easier 
and so reduced death from hunger; if we could, this would be the 
lifting of a ceiling. Ceilings have been pushed up as well as lifted. 
Possibly, though we must be cautious in saying so, they have been 
pushed up by cultivated improvement of man’s morals, such that 
infanticide and abortion especially, and warfare in some degree, 
have come to be proscribed by larger and larger fractions of the 
world’s people. Assuredly ceilings have been pushed up by advance 
in knowledge of medicine and sanitation, and by application of 
that knowledge. One might err, however, in ascribing overmuch 
influence to this accomplishment prior to the past century or less. 

Reaching farther backward in time is the pushing upward of 
ceilings by way of political consolidation and by way of economic 
advancement. By political consolidation I mean essentially the 
process of reducing the proportion of the population wherein 
death-dealing tribal or clannish raids prevail, and enlarging the 
proportion of the population living under systems of law and order 
wherein murder and raiding are outlawed. Although wars between 
large aggregations of men remain with us, it seems conceivable 
that average annual killings of men by men were smaller in propor- 
tion to total population, though not in absolute number, in the 
war-torn first half of the twentieth century than in the first half 
of the seventeenth century. 

As to economic advancement, I mean essentially a combination 
of progressively higher per capita productivity of the aggregate of 
economic goods and services and a progressively higher per capita 
consumption of economic goods and services. Without such ad- 
vancement we could not have installed the sewers and water- 
purifying systems which ward off so much death, or educated so 
many people to cleanliness, or manufactured and distributed soap 
and disinfectants, or educated so many educators. Without it the 
world would have fewer blankets, beds, hospitals, and drugs; less 
shelter from the elements in time of illness; less possibility of 
transporting, by water and rail and air, any life-sustaining or life- 
saving item from one part of the world to another. To put the 
matter bluntly: one way for the world to return to universally 
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high death rates and to a crawling rate of population increase 
would be to force, if one can imagine it, every family to sustain 
itself solely through its own effort, without any exchange of com- 
modities or services with any other family. Certainly economic ad- 
vancement has contributed heavily to the upsurge of population, 
and the acceleration of its rate of growth, since 1650. Its effects 
have not been spread evenly across the world’s population groups. 
This subject, and in particular its interlocking with the provision 
of food for an increasing population, is considered in the next 
chapter. 3 
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CHAPTER 2 
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Food and Famine Since the Middle Ages 


If THE preceding chapter it was estimated that the population 
of the world multiplied itself about 8% times in the nine and 
one-half centuries from the year 1000 to the year 1949. If so, the 
food intake of the world’s population must have been multiplied 
by approximately the same factor. This assertion is to be credited 
if by “food intake” we mean ingestion of the energy content, the 
fuel value expressed in calories, of all kinds of food lumped to- 
gether, and if we stress a little the word “approximately.” Human 
life cannot be sustained in the protracted absence of sufficient 
calories; so if life was sustained in years around 1000 and in years 
around 1949, as it was, the calorie intake must have sufficed at 
both times. 

Nor would calorie intake per capita of the whole population 
have differed widely from the early period to the late, unless it is 
to be supposed that the bodily activity of mankind is much greater 
or much less than it was around 1000 A.v. (for the more people 
exert themselves, the more energy they expend and the more intake 
of calories they require to maintain body weight); or unless it is to 
be supposed that the average body size has changed significantly in 
the course of these centuries (for a large and heavy person must 
ingest more calories than a small and light person, age for age and 
with activity the same); or unless it is to be supposed that now- 
adays the population is differently dispersed among the world’s 
climates than was true in the eleventh century (for, other in- 
fluences equal, persons living in cold climates require more calories 
than persons living where it is always warm). 


= 
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It may be that average body size, average bodily activity, or the 
distribution of people among climates has in fact changed; and 
that is the reason for stressing the word “approximately.” But I 
know of no safe grounds for believing that.such changes can have 
been striking. They may indeed have been offsetting. It seems 
possible that the average human body, in the Western World at 
least, may be larger than once it was, tending to increase calorie 
intake; this is suggested by the difficulty of fitting today’s average 
young man into a suit of medieval armor. On the other hand, the 
substitution of work by machines for work by men may have 
tended to reduce calorie intake. We know how hours of labor per 
week have fallen within our own memories. We are on sufficiently 
safe ground, I think, in supposing that per capita intake of food 
calories is among the most stable phenomena of human history; 
that it can hardly have changed much in a thousand years; and 
hence that aggregate food intake of the world’s population must 
have multiplied approximately as the population multiplied. 

What can be said about total food intake cannot be said about 
the intake of particular foods: for example, of sugar or rice, of 
milk or eggs or beef. It is quite possible, indeed certain, that the 
components of total food intake have changed drastically over the 
centuries; and it is this aspect of food since the Middle Ages that 
I shall explore particularly in this chapter. But I shall also explore 
the impact of famine, which in general terms is extreme shortage of 
total food calories, and in historical terms is a localized phenom- 
enon witnessed in a particular place at a particular time. For, 
while it is true that the world’s intake of total food calories must 
have increased as population did, and that per capita intake of 
total food calories has presumably changed little from century to 
century, we know that famines—acute shortages of calories—have 
occurred and that their occurrence represents a horror strongly em- 
bedded in historical memory and well worth pondering. 

Only in recent years—say within two or three decades—has it 
become possible to give any sort of quantitative description of the 
food intake, and the various components of that intake, of popu- 
lation groups whether large or small. This is a much more difficult 
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matter than counting people, and is subject to much wider margin 
‘of error. One cannot now survey the whole world and feel that he 
knows, nation by nation, the level of total calorie ingestion per 
capita and variations in it from year to year; much less can one 
know with satisfying precision what fraction of the calorie intake 
was provided respectively by grain products, starchy roots, dried 
legumes, sugars, vegetables, fruits, animal products, and vegetable 
oils. Yet something of a picture can be patched together (see 
Chapters 12-14). 

What we see today is a striking uniformity from nation to 
nation in the level of per capita utilization or consumption and 
probably ingestion of all food calories, except in so far as average 
size of body is so much smaller than in Europe and the Americas 
as largely to explain estimated lower levels of per capita calorie 
consumption. In certain regions, especially in Southeastern Asia, 
an average adult male weighs only two-thirds as much as an 
average American male. 

While per capita calorie consumption in the world at large 
varies little from region to region over a period of years, except 
as is explicable in terms of varying body size and activity and 
climatic environment, it is different with regard to regional com- 
position of diet. In this we see sharp contrasts from nation to 
nation. Some, of which ours is a prominent example, consume 
very little of the grain products in relation to all other foods com- 
bined. Other nations, of which China is one prominent example, 
show the reverse behavior: much is consumed of the grain products 
and little of all other food items together. 

The basic explanation is undoubtedly economic. The grain 
products are everywhere relatively cheap, in money or in labor to 
produce, per 1,000 calories of energy, as compared with the sum- 
mation of other food products (Chapter 8). Nations sufficiently 
advanced economically can afford heavy consumption of the more 
expensive foods and light consumption of the cheaper foods. 
Nations insufficiently advanced economically must hold more 
strongly to the items, typically grain, which satisfy hunger at the 
least cost. Families within nations behave in the same way. There 
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are qualifications of this theory, which will be mentioned in due 


course. E 
If this rule has validity, it follows that change in the composition 


of the food intake of any segment of the world’s population is 
presumably linked with its economic advancement or retrogression. 
It is impossible to consider intelligently or intelligibly the re- 
lations over time between peoples and food without reference to 
changes in general economic status. Human activity in food 
production seems scarcely more independent of economic activity 
generally than, let us say, is human activity in producing coal, or 
even aspirin. What is so often called “the race between population 
and food supply” might better be looked upon—if there is a race 
at all, which is doubtful—as a race between population and econ- 
omic development. 

Turn now to the question of food in the early Middle Ages, say 
the eleventh century. What can be known or surmised of this, 
granting that even nowadays satisfactory descriptions are not 
available of food ingestion of nations or regions, in total or as to 
components? 

In the year 1000 a.p., the world’s population of some 275 million 
people, less than an eighth of the number in 1949, was neverthe- 
less about as widely scattered over the face of the earth as it is 
today. It is an amazing picture. Representatives of this small popu- 
lation lived, in the Western world, in Alaska and Greenland, down 
the Pacific and Atlantic coasts, in the Mississippi and Ohio valleys, 
in the central plateau, in the highlands of Mexico and the low- 
lands of Yucatan, in the West Indian islands, in the Andean high- 
lands, on the Atlantic shores of Brazil, even far south to the Straits 
of Magellan. They lived everywhere in Europe, from Finland 
southward and from Ireland eastward. They fringed Asia on the 
north, were in Japan and on the Mongolian plains, in China, 
Siam, Java, Australia, New Zealand, India, Persia, Turkey, and 
Arabia. They lived along the Mediterranean coast of Africa, in the 
highlands of Abyssinia, down the east coast and its hinterlands 
certainly to Mozambique (for ruins exist on the Zambezi in 
Southern Rhodesia), on the west coast and the basin of the Niger. 
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One may suppose that the areas of the earth likely to have had 
few inhabitants or none in 1000 a.p. were the more distant East 
Indies and the southern end of Africa. Subsequent growth of 
population is better described as a swelling of human occupancy 
of inhabited areas, an increase of density, than as invasion of lands 
uninhabited a thousand years ago. 

We may feel certain on several major points concerning the 
food of this widely scattered world population of the eleventh 
century. First, the population was more widely diffused than 
were particular plants and animals, so that diets must then have 
differed regionally in composition even more than they differ 
today. Second, with transportation so undeveloped, so difficult 
and expensive, we may be sure that even within rather restricted 
localities the food of the inhabitants could only have been what 
was produced in the immediate neighborhood. The people of 
London in the eleventh century had little on their tables that was 
not produced on English soil, and indeed within a few miles of 
London: not, as today, beef from Argentina and mutton from 
Australia, bacon from Denmark, wheat from Canada, oranges 
for South Africa and Israel, butter from New Zealand, bananas 
from Jamaica. Third, we may be sure of some population groups 
then existing that they subsisted on animal products almost ex- 
clusively, and of others that they subsisted on vegetable products. 
So it is today, although the groups living on animal products, the 
nomadic herdsmen and the hunters of game, must constitute a 
much smaller fraction of the world’s population than they did in 
the eleventh century. 

It seems in some degree illuminating to conjecture about the 
occupations of families—what they did to obtain food. One would 
have been able first to identify a group of town dwellers who, like 
town dwellers today, bought what they ate from others—exchanged 
their services or their labor or their handicraft work in part for 
food, and produced no food or little themselves. It seems hardly 
probable that town dwellers in the eleventh century could in any 
reasonably wide sweep of a continent have constituted more than 
15 per cent of the total population. In all of Africa south of the 
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Sahara, in all of the East Indies and Australasia, in all of North 
America, and in the vast expanses of Asia beyond the great river 
valleys of India and China, the percentage must have been smaller 
still. The mass of the world’s people, nine-tenths of them at least, 
must themselves have been the producers of the food which they - 
consumed. So it is today in wide regions of the Asiatic and African 
continents; but almost everywhere else the town dwellers have 
immensely increased their relative number, while the relative 
number of selfsuppliers of food has greatly declined. This is an 
aspect of economic advancement; as advancement occurs, so also 
does urbanization. 

The town dwellers of the eleventh century doubtless purchased 
their food mainly from a second occupational group, the settled 
agriculturists—people who stayed in the same place farming the 
surrounding land year after year. One imagines gradations among 
these settled agriculturists, some, the nearer ones, selling food to 
town dwellers and some not, but nearly all providing their own 
family subsistence, though not without some exchange of their 
particular home-grown products for the particular products of 
other producers. Commercial or market farming was then far less 
prevalent than it is now, subsistence farming far more prevalent. 
This too is an aspect of economic development. 

A third occupational group, again to be encountered today, 
were the shifting cultivators: people who cleared land, planted 
crops in it until the yield fell greatly, and then moved on to clear 
and plant another spot. It is not easy always to distinguish settled 
agriculturists from shifting cultivators, for one of the ways in which 
shifting cultivation can be done—and apparently was done in the 
Mayan civilization—is to divide a piece of land into say 12 or 14 
contiguous plots, and to clear and plant one of these each year, re- 
turning at the end of the cycle to the first one, by that time 
grown up again to forest. This system might about as well be 
called settled agriculture as shifting cultivation; it is in a way a 
rotation of land if not of crops, and those who practice it need not 
move their dwellings. In the world of the eleventh century there 
were not a few families, clans, or tribes which did move as groups 
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from one place to another, who were shifting cultivators. One 
imagines that they subsisted in part also upon wild game and fish 
and uncultivated fruits and plants, thus resembling another group 
which did not cultivate a crop at all but gained its food by hunt- 
ing, fishing, and gathering. When North America was first ex- 
amined by Europeans, the native Indians in the northeast were 
cultivating corn and beans and pumpkins, but they were also 
gatherers of clams and of berries and fruits, and hunters of deer 
and turkeys, and they moved their villages. 

Finally the world of the eleventh century contained herdsmen, 
people who subsisted almost entirely on the carcasses and products 
of domesticated cattle, horses, sheep, and goats. Theirs tended to 
be grassland country, their animals ruminants able to sustain them- 
selves on grass alone, and not pigs. The herdsmen were to be found 
only in the Old World; there were no domesticated ruminants in 
the New World except the llama of the Indians in Peru. The New 
World suffered less from the far-flung tribal raiding and warfare 
represented by the Mongols of inner Asia, who were herdsmen 
and possessed that swift and fearful implement of war, the horse. 
Herdsmen, and the animals which they fostered, seem not to have 
existed in the East Indies or in Australasia and the Pacific islands. 
Perhaps they were not to be seen, or were few in number, south of 
the southern fringe of the Sahara in Africa. So far as I can ascer- 
tain, the incursions into that region by herdsmen in any number 
—incursions very apparent today—may as well have postdated as 
antedated the eleventh century. The horse was presumably un- 
known south of the Equator in Africa, given its peculiar vulner- 
ability to the tsetse fly. 

A guess at the distribution of the world’s population of the 
eleventh century among these five occupational groups, would 
put it roughly thus: something like 10 per cent hunters-and- 
gatherers; something like 10 per cent herdsmen; something like 
15 per cent shifting cultivators; something like 55 per cent settled 
agriculturists; something like 10 per cent townsmen. This is no 
more than a guess, although I have not resorted to methods of pure 
chance, like blindfold drawing of numbers out of a box. We do 
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not know precisely the distribution today. But it seems certain 
that the hunters-and-gatherers have declined in absolute and 
relative numbers—practically to nothing in relative terms in the 
much multiplied world total population of 1949. So also have the 
herdsmen and the shifting cultivators greatly declined in relative 
number. The settled farmers have declined greatly in relative num- 
ber but not absolutely. But the townsmen have risen vastly both 
in relative and in absolute number. 

The implications of such occupational changes, vaguely as they 
must be pictured, are impressive. Over the centuries the produc- 
tion of food per capita by those engaged in food production must 
clearly have risen a great deal; if it had not been so, there could 
not have been so great an increase in the proportion of townsmen. 
Conversely, there must have been a vast increase in the production 
per capita of nonfood goods and services; otherwise the towns- 
men could not have induced the food producers to part with their 
product—unless, of course, they could force them to, as is not on 
the whole the historical fact. All this spells economic develop- 
ment, and meant a rising level of per capita consumption of 
economic goods and services. I do not mean to imply that this 
occurred at an identical pace in all regions at the same time. Its 
center was Western Europe, and from there it was diffused in 
greater or less degree. The process is not yet completed, if ever it 
will be. In this country we are now concerned, in our foreign 
policy, precisely with the matter of diffusion of economic advance- 
ment. We have other problems too; and it may well be that we 
prefer to assist in the economic development of those we think of 
as friends more than of those we regard as present or potential 
enemies. ECA, its successor, MSA, and Point 4 are symbols. 

Let me return now to somewhat more particularized description 
of the composition of regional diets in the eleventh century. It 
seems of little significance here to consider in detail the food of 
the hunters-and-gatherers scattered all over the fringes of the 
world. ‘They ate meat and animal fat, fish and shellfish, such eggs, 
nuts, fruits, and edible bulbous roots as they could find. Their 
diets were heavily loaded with animal products, though not with 
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milk and butter and cheese, for they had no domesticated animals. 
The herdsmen, too, subsisted on diets heavily loaded with foods of 
animal origin. ‘Today the Masai tribe of herdsmen in British East 
Africa make their meals almost entirely of milk, of blood drawn at 
systematic intervals from the jugular veins of their cattle, of meat 
on occasion; and they have little of anything else. So it was among 
herdsmen generally in the thirteenth century (and no doubt 
earlier), when Marco Polo described how the Mongols of Genghis 
Khan lived. Here is what he said of the Mongol armies (1, pp. 


94-95): 


When the service is distant they carry but little with them, and 
that, chiefly what is requisite for their encampment, and utensils for 
cooking. They subsist for the most part upon milk, as has been said. ... . 
Should circumstances render it necessary, . . . they can march for ten 
days without lighting a fire or taking a meal. During this time they 
subsist upon the blood drawn from their horses, each man opening a 
vein, and drinking from his own cattle. 

They make provision also of milk, thickened and dried to the state 
of a paste, which is prepared in the following manner. They boil the 
milk, and skimming off the rich or creamy part as it rises to the top, 
put it into a separate vessel as butter; for so long as that remains 
in the milk, it will not become hard. The latter is then exposed to the 
sun until it dries. Upon going on service they carry with them about 
ten pounds for each man, and of this, half a pound is put, every morn- 
ing, into a leathern bottle, with as much water as is thought neces- 
sary. By their motion in riding the contents are violently shaken, and 
a thin porridge is produced, upon which they make their dinner. 


Here we see something of the diet of herdsmen, and equally 
we gain an understanding of the swift striking power of Mon- 
golian armies, mounted on horses and unimpeded by a cumber- 
some and lagging supply train. 

Perhaps it is possible to say that roughly a fifth of the world’s 
population in the eleventh century—the herdsmen and_ the 
hunters-and-gatherers—had diets composed almost exclusively of 
animal products. The other four-fifths, the townsmen and the 
settled agriculturists and the shifting cultivators, consumed vege- 
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table products in much larger degree and in some regions almost 
exclusively. This difference seems explicable in economic terms. 
I think it can be said of peoples in a stage of hunting and gather- 
ing, and of herdsmen, that animal products were the cheapest 
food products available to them: cheapest in terms of effort to 
obtain rather than in terms of money or exchange, for the use of 
money and the possibility of exchange were much restricted even 
where they were known. On the other hand, among agriculturists 
and townsmen a ratio of exchange between animal products and 
vegetable products, a price structure, must have become defined. 
There is little evidence to show—although we have some from 
medieval England—precisely what the exchange ratios between 
animal products and vegetable products may have been. But 
generally it is safe to say that grain—whether wheat, oats, barley, 
tye, rice, sorghums and millets, or corm—was cheaper per 1,000 
calories of the energy contained in it certainly than all other food 
products combined, and probably than any other food unless, in 
some localities, it should have been a starchy item like the white 
or sweet potato, the yam, the type of banana called plantain, the 
taro or the breadfruit known in the Pacific islands, or the American 
root called manioc or cassava. We may suppose, with reasonable 
assurance, that everywhere among peoples engaged in settled 
agriculture or shifting cultivation in the eleventh century, and also 
among townsmen, one or the other of the grains or the starchy 
items would have been the cheapest food per 1,000 calories. In 
distant Uganda in the center of Africa today, in an economy 
where there may well be about as much barter of goods as ex- 
change for money, a bunch of plantain that will provide the 
calories for a family of four for four days exchanges for one scrawny 
chicken with certainly far less than a twentieth of the calorie 
value of the plantain. Some such exchange ratios must have pre- 
vailed in the eleventh century,-and indeed in later centuries, out- 
side the realms of herdsmen and hunters. The grains and the 
starchy roots were relatively cheap foods, and the reason was that 
they cost far less to produce. It is still true, unless it should be that 
sugar has finally fallen to about their level in some regional price 
structures (Chapter 8). 
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Given this general relationship among food prices, we must 
expect to meet with two phenomena: first, at any particular decade 
in history, and in any particular place beyond the realm of herds- 
men and hunters, to find the poorest families subsisting mainly on 
grains or starchy roots or the two combined, with the richer fam- 
ilies progressively widening the range of items in the diet to include 
the more expensive ones. That explains why descriptions of meals 
in times long past, characteristically of the meals of knights or 
nobles or other well-to-do, so easily mislead us about the com- 
position of the meals of the common people. The truth of this 
conclusion depends partly upon the validity of the underlying as- 
sumption, pretty well confirmed by observation, that all people 
will vary their diets if they can afford it. Second, we may expect to 
meet, in any large population group once settled agriculturally, 
with the phenomenon of a downward trend in the proportion of 
food calories derived from the cheap sources of calories, the grains 
and starchy roots, provided that over the time-period considered 
there is general economic advancement. For such advancement 
means enlargement of family or group power to purchase, and with 
that comes not only more freedom to consume a wider variety of 
food, with greater emphasis upon the relatively expensive, but also 
more freedom to consume nonfood items. General economic de- 
velopment and change in the composition of regional diets, or the 
world’s diet, in the direction of wider variety and higher expense, 
_ go hand in hand and are not separable one from the other. En- 
meshed in this process is improved preservation of food, whether 
by elaboration of the ancient procedure of drying, or by canning, 
or by the use of preservatives, or by artificial freezing; and along 
with it goes differentiation of quality and greater innovation in 
the mixing of food substances together. 

The cheap foods—the grains and starchy roots—varied greatly 
from region to region in the eleventh century. In the Americas, 
the inhabitants knew no other grain than corn, unless we should 
count trifling ones of merely local significance, like wild rice in 
Minnesota and quinoa in Peru. They also knew and used the 
white potato, the sweet potato, and the manioc. Ground corn and 
potatoes were the staple foods of the Incas, Mayans, Aztecs. These 
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people were vegetarians in practice if not in principle. ‘They con- 
sumed beans and tomatoes not known to the Old World, but no 
milk and little meat. 

In central and southern China and in Japan one would have 
found a diet in which rice was the staple food and great source of 
calories, as it is now; farther north and west, wheat. Millets and 
sorghums, probably barley, oats, and buckwheat were used in that 
part of the world, but not rye or corn. The people of India used 
the same list of grains, oats excepted; rice was probably predomi- 
nant in the moister eastern part and western coast, sorghums and 
millets in the central plateau, wheat in the northwest as is true 
today. The pattern was set centuries ago, by climate. North of the 
Himalayas and westward generally, rice was unknown. All the way 
from the Strait of Gibraltar to western India, in the regions north 
of the Mediterranean but south of the Alps, and in the fringe of 
Africa north of the Sahara, wheat was the major staple with barley 
perhaps a close second, and millets and sorghums a poor third; but 
no corn or rice, little oats or buckwheat or rye. Rye rose to promi- 
nence north of the Alps and Pyrenees in Europe, and far eastward 
into Russia; and in that region oats and barley were prominent 
food grains, with some wheat. But there one would have seen no 
rice or corn, not much millet, no sorghums. And nowhere in the 
Old World in the eleventh century were the white and perhaps 
the sweet potato known or used, or manioc. South of the Sahara 
the only grains available seem to have been varieties of sorghum 
and millet, and there were none of the important starchy roots. 
Whether they had the starchy plantain as early as this seems un- 
certain. 

Of the masses of people in every region, again excluding herds- 
men and hunters, it is probably true that the main dish of prac- 
tically every meal was a grain product. It might be, where wheat 
or rye was the staple, a leavened bread made with yeast and salt 
and coarsely ground meal, but rarely of finely sifted flour. It 
might be unleavened flatcakes, thin or thick, of crushed oats or 
crushed barley, or in the Americas, of corn. It might be boiled 
husked grain, especially rice in the regions where it was consumed, 
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oats in some places, buckwheat or sorghum or millet in others. We 
can think of a heap of mush, a pile of flatcakes, or loaves of 
leavened bread as the central calorie-providing dishes of the great 
masses of eleventh-century populations, aside from herdsmen and 
hunters. 

Soups or stews made of pungent vegetables and herbs, with bits 
of meat or fish in them, may have been the most common sup- 
plementary dishes; or, in the Orient particularly, dried fish or meat 
or vegetables sprinkled over the rice. Cheese and butter and milk 
were apparently used throughout Eurasia and North Africa, but 
not in southern Africa, the Americas, or Australasia. Occasionally 
something sweet would have been available—dried fruits like dates 
and figs and raisins rather more than occasionally around the 
Mediterranean; honey, though perhaps rarely, everywhere; sugar 
only in the Orient. So far as I can learn, the vegetables, at least in 
Europe, were then more generally looked upon as flavoring ma- 
terials, like herbs, than as substantive foodstuffs. All peoples seem 
to have had some sort of a fermented beverage, whether from fruit 
or from grain or from honey—wine or beer or mead. ‘There was 
cocoa in the warmer Americas, coffee only near the Middle East, 
tea only in the Orient. All well-settled regions had a vegetable oil, 
whether from the olive around the Mediterranean, rapeseed and 
flaxseed in Europe, soybeans in China and Japan, sesame in India 
and coconut as well, the oil palm in lower Africa, peanuts in the 
Americas—and of course there were animal fats too. All regions 
seem to have had some form of a dried legume, peas or beans or 
lentils. The American Indians had the best beans. 

The poorer people everywhere no doubt consumed more of the 
basic mush or flatcake or leavened bread than did the well-to-do, 
and less of all the other items in combination. Townsmen fell 
into the wealthier class. Similarly the more well-to-do, including 
townsmen, ate the finer qualities of the grain products—the better- 
polished and whitest rice in the Orient, the whitest and finest 
wheat flour in Europe. 

For about six centuries the regional availabilities of basic grain 
products, and of the starchy roots, remained much as I have de- 


36 The World’s Food 


scribed them. But there was some change. Rice slowly edged west- 
ward into the Mediterranean Basin and probably northward in 
Japan. Barley, oats, and rye in northwestern and central Europe 
slowly yielded ground, and position in the diet, to wheat. So far as 
this occurred, it also constitutes evidence of economic advance- 
ment, of increasing fractions of populations becoming able to 
purchase and consume the choicer grain products. When Samuel 
Johnson spoke of oats as food for men in Scotland, feed for horses 
in England, he provided us with an illustration of differences in 
stage of economic development. 

After the discovery of the Americas, though with a lag of many 
decades, came a veritable revolution. On the one hand corn 
spread from the Americas to Europe, to the Orient, to Africa; 
white potatoes to northern Europe and elsewhere; cassava to Africa 
and southern Asia. The contributions of America included also 
peanuts, tomatoes, peppers, probably snap beans and several of 
the best types of dried beans, squashes, pumpkins, pineapples, the 
papaya, the avocado. The staple foods today of almost all of Africa 
south of the Sahara were imported: corn and manioc from the 
Americas, plantain from Southeast Asia. On the other hand the 
full range of Old World plants and domestic animals branched 
into the Americas. Some population groups, conspicuously those 
in southern Africa, abandoned their old staple foods and took to 
new ones; diversity in the staple became more common. The 
productivity of agriculture was greatly enhanced as the number of 
crops available and able to grow in a given locality was enlarged. 
One is tempted to say that the great upsurge of world population 
after about 1650 could not have occurred in the absence of this 
dispersion of plants and animals. But the temptation is to be re- 
sisted; for other things were happening too. We should not over- 
look the inventions and innovations in every line of economic 
effort: the saving and investment of capital, the division of labor 
or economic specialization of which Adam Smith wrote, the 
growth of exchange which accompanied it; the expansion of 
facilities for transport more efficient than the backs of men and 
animals and crude carts; the widening use of crop rotations—in 
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short, economic advancement on a wide and ever-widening front. 
No doubt this became most readily apparent after 1750, though 
more than one aspect of it emerged earlier. 

What has happened most notably since 1650 may be sum- 
marized as progressively rising output per capita, and consumption 
per capita, of economic goods and services generally. Food is a part 
of the complex, not separable from it. Beyond any doubt, the com- 
position of diets has become more and more diversified, less and 
less concentrated upon the cheap grains and starchy roots, to the 
extent that peoples have shared the fruits of economic advance- 
ment. That sharing, however, has been enjoyed by some groups 
more than others. I will not attempt to answer the question: does 
the population of every segment of the world enjoy a more diversi- 
fied diet than it did in the eleventh century? What can be said 
with assurance is that some segments do: Western and Central 
Europe and the Americas and Australasia and Japan certainly, 
and very likely a good many other parts of the world. It must 
be said, however, that general economic advancement, when men 
organized as governments harness it too confiningly, can occur, 
for a time at least, without appreciable diversification of dict. The 
Soviet experiment seems to be a case in point. No doubt there 
have been setbacks and falterings in the sweep of history—but 
particularized and localized ones, not altering the drift in the 
world at large. 

Finally there comes the subject of famine. This is a word prop- 
erly meaning, as my colleague J. S. Davis (2) puts it, “an acute, 
extreme, and general shortage of food for the population of a 
region, small or large, insufficiently relieved by in-shipments and 
distribution of essential foodstuffs, and leading to a marked in- 
crease in death rate from starvation and from diseases that flourish 
when food is desperately scarce.” It does not mean mere shortage 
of beefsteak, or of any other particular sort of food, when a 
sufficiency of other food is available. Nor does it mean a tem- 
porary relative rise in food prices such as to create for lower income 
groups a difficulty, but not an insuperable one, in purchasing 
enough food to satisfy hunger. There is always difficulty in dis- 
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tinguishing a “famine” from a “dearth” or a “scarcity.” This is 
clearly to be seen in Cornelius Walford’s extended essay (3), pub- 
lished in 1878, “The Famines of the World: Past and Present.” 
This fascinating essay well emphasizes the difficulties of ascer- 
taining either causes, precise location, size of population affected, 
degree of severity, or duration, of the famines in world history. 

An outstanding characteristic of famines, however, is that they 
have always been localized. Another is that, more often than not, 
they seem to have been one-year calamities, not repeated in suc- 
cessive years; though sometimes, as when the overflow of the Nile 
is said to have failed for seven consecutive years in 1064-71, the 
duration is longer. The arrangement of climatic zones over the 
earth is such that an excess of rainfall, ruining crops in one locality, 
becomes on the peripheries of that zone a blessing to crops which 
would do better with more rain than they usually get. Or a 
drought, while ruining the crops in a chronically dry locality, is 
advantageous to the crops in a normally wet zone. In considerable 
degree the vagaries of weather are compensatory. One sees this 
clearly on measuring in percentage terms year-to-year variations in 
world wheat crops and comparing them with year-to-year varia- 
tions in regional or local wheat crops. Vagaries of the weather— 
of rainfall, of temperature, of winds—have presumably been re- 
sponsible for a great many famines, though not for all. Locusts 
may ravage a region, or blight such as caused the famine of 1846-49 
in Ireland when potato crops were ruined. And then there are 
wars which may destroy the harvest or interfere with sowing, or 
decimate essential draft animals, or interrupt a customary inflow 
of food. 

If we imagine a population living in a climatic zone such that 
the whole spread of it is subject to identical variations in rainfall 
and temperature, cut off from any contact with a different zone, 
economically so unproductive or so improvident as not to be able 
to accumulate reserve stocks of food, and focusing attention agri- 
culturally upon a single crop, then we see a community highly 
vulnerable to famine. A flood, a drought, a freeze, a typhoon, a 
plague of locusts, a blight, a sudden invasion by an enemy: any 
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of these might precipitate famine. If, on the other hand, we 
imagine that same community establishing easy and cheap con- 
tact with others, enhancing its economic output so that it has 
stocks of valuable goods to sell or well-established credit, then it 
can withstand without famine the shock of flood, drought, freeze, 
wind, or insect invasion. Its remaining hazard is war, whether civil 
or with an external enemy. There was no famine in the drought- 
stricken Great Plains area of the United States in the middle 
1930's. It could withstand the shock. 

The story of famine has been precisely the transformation, or a 
great movement toward transformation, of communities of people 
from those of the first type to those of the second type. Part of 
this transformation is the gradual emergence of many large 
national feed bins of grain, edible by people under stress, which 
once did not exist. Famine springing not from war but from 
natural hazards is a risk hanging over the heads of a far smaller 
fraction of the enormous world population of 1954 than it was 
over the heads of the much less numerous population of medieval 
times. The only portion of the world where famine due to natural 
hazards is still a perennial risk is, I think, the interior of China 
where average annual rainfall is low and variable, and which is 
effectively shut off from other areas jointly by lack of transporta- 
tion and by lack of economic reserves. Practically all other regions 
either have more dependable climates, or economic reserves 
and established contacts with other regions. The Russian famine of 
1932/33, the Bengal famine of 1943, the famine of western Hol- 
land in 1944/45, represent basically the failure of men to accord 
relief that could have been made available if political circum- 
stances had favored it. 

Following the harvest of the year 1315 in Europe there was a 
famine of exceptional severity and extraordinary geographical 
range. It severely affected the British Isles, and all of continental 
Europe north of the Pyrenees and the Alps eastward about to what 
is now the Russian frontier. Lucas (4) has studied the contem- 
porary records carefully. He assembles a picture of unheard-of 
persistent downpour of rain beginning in May of 1315 and lasting 
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through the summer: of such floods as made chroniclers believe 
. that the prophecies of Isaiah were being fulfilled; of dykes washed 
away; of armies bogged down, their horses girth-deep in water, men 
knee-deep in mud; of lowering cloudy skies and low temperatures; 
and hence of failure of grain, the staple food, to mature normally 
either in quantity or in quality. The price of wheat in England, 
about 5 shillings a quarter in 1313, had risen sixfold to 30 shillings 
by the spring of 1316. In Louvain in Belgium, the price was more 
than trebled between October 1315 and June 1316. Probably every 
food rose similarly in price; and so with salt, which could not be 
made by the customary simple process of evaporation in that wet 
summer. ‘There was a plague—a murrain—among cattle and sheep. 

The poor and lowly, says Lucas on good authority, “were forced 
to feed themselves as best they might; they ate dogs, cats, the 
dung of doves, and even their own children. Cannibalism certainly 
was common.” Thieves in prison, unfed, “ferociously attacked 
new prisoners and devoured them half alive.” Contemporaries 
saw “the emaciated forms of starving men and women in the 
streets of London; dirty dead bodies were everywhere to be seen 
in the wards and lanes.” In the towns, “people tried to relieve the 
pangs of hunger by eating leaves and roots or an occasional fish 
caught in the streams. Even the king found it difficult to get 
food.” A man might travel for three days and not be able to buy 
any. And, as is so usual in such circumstances, “Pestilence ac- 
companied the famine.” There was “a great increase in crime”: 
murder, robbery with assault, theft of all manner of articles usable 
as food or for purchasing food. Starving people ate the flesh of 
animals dead of the pest, and sometimes of criminals snatched 
from the gallows or of freshly buried corpses disinterred from 
graves. A record of persons who were buried each week in Ypres 
in Flanders was kept by a town official during the height of the 
famine, which was of course in months preceding the new crop of 
1316, after the meager harvest of 1315 was exhausted. From 54 
burials in the first week of May 1316, the count rose to 107 in early 
June, to 167 in early July, to 191 in early August. Then, as the new 
harvests came, it fell: to 124 in a week of early September, to only 
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15 in the week ending October g. If one takes that 15 as the nor- 
mal weekly death rate of Ypres, or even something midway be- 
tween it and the toll of 37 for the week ending the preceding 
September 25, he is forced to conclude that the famine and ac- 
companying pestilence—one cannot separate the causes—brought 
the death rate in the worst week of the calamity to nine or ten 
times its normal level. Of course this would not be the multi- 
plication for the whole year. It is partly for the very reason that 
famine normally swells death rates markedly only during three to 
five months preceding the next harvest following a bad one that 
I may seem to have played down famine as a cause of death in my 
previous discussion of the slow growth of world population from 
1000 A.D. to 1650. People are amazingly tough in their resistance 
to deprivation of food. The experience of World War II, partic- 
ularly the well-documented famine experience of the western 
Netherlands in 1944/45, has so demonstrated. 

Could the dreadful experience of much of Western Europe in 
1316 be repeated today? No reason is known why there might not 
come a summer of equally excessive rain—it might be next 
summer for all that anybody knows. But, under identical assault, 
would the large population of today suffer as did the small popu- 
lation of 1316? The answer is clear: it would not, if we assume 
the seas open to trafic and governments willing to permit the 
passage of goods into every afflicted area. ‘The Western European 
community is no longer dependent upon local food production, 
and it has the economic reserves and the credit, also the mechan- 
isms of transport, to tide itself over with amazingly little impact 
on food consumption. There would be a retreat to heavier con- 
sumption of grain, simply because it is cheap; but no necessary 
reduction in total calorie consumption. Additionally, Europe now 
has dykes and drainage far better able to withstand floods and the 
waterlogging of land, and it has an agriculture better fitted to cope 
with climatic adversity. The medieval farmers of Western Europe 
often sowed wheat and rye mixed in the same field—meslin or 
maslin the mixed grain was called—and they did so as insurance 
against vagaries of weather. The wheat would flourish better than 


42 The World’s Food 


the rye in a dry season, the rye better than the wheat in a wet 
season. Nowadays it is not necessary to resort to such insurance, 
and the wheat and the rye can be put regularly in the particular 
soils and fields where each thrives best. Again, it is economic ad- 
vance on a wide front that has changed both the prospect of 
suffering from chancy weather, and agricultural practice. 

It seems fairly clear, then, that since the Middle Ages the food 
intake of populations has widened greatly in variety in many parts 
of the world; that per capita calorie consumption has generally 
kept approximate pace with tremendous growth of population; 
that the risk of famine from natural causes has vastly diminished. 
The explanation lies in that many-faceted phenomenon, economic 
advancement, and not more narrowly in expansion of land under 
cultivation or in improved techniques and lowered costs of purely 
agricultural activities—though of course they are a part of it. 

Yet men have not overcome their inclination to warfare with 
arms or to warfare of the milder sort, with barriers to trade, to 
movement of people, to movement of capital toward investment. 
And, so far as we know, the population continues to grow at an 
accelerated rate. ‘There are questions—many of them no doubt 
unanswerable—about the future of economic expansion, and 
population expansion. It is this general topic which is examined 
next. 
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CHAPTER 3 
x 


Malthus and the Contemporary Scene 


ISCUSSION of “population problems” seems almost inevi- 
tably to bring forward the name of Thomas Robert Malthus. 
The impact of what he wrote in 1798 is powerful, in no small part 
because of the forcefulness of his style. We should not forget the 
full title of the first edition of his work: An Essay on the Principle 
of Population, as It Affects the Future Improvement of Society, 
with Remarks on the Speculations of Mr. Godwin, M. Condorcet, 
and Other Writers. 
Here is the skeleton of his argument, quoted from his first 
chapter (1, pp. 11-17): 


I think I may fairly make two postulata. 

First, that food is necessary to the existence of man. 

Secondly, that the passion between the sexes is necessary, and will 
remain nearly in its present state... . 

Assuming then, my postulata as granted, I say, that the power of 
population is indefinitely greater than the power in the earth to pro- 
duce subsistence for man. 

Population, when unchecked, increases in a geometrical ratio. Sub- 
sistence increases only in an arithmetical ratio. A slight acquaintance 
with numbers will shew the immensity of the first power as compared 
with the second. 

By that law of our nature which makes food necessary to the life of 
man, the effects of these two unequal powers must be kept equal. 

This implies a strong and constantly operating check on population 
from the difficulty of subsistence. . . . The race of plants, and the 
race of animals shrink under this great restrictive law. And the race 
of man cannot, by any efforts of reason, escape from it. Among plants 
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and animals its effects are waste of seed, sickness, and premature 
death. Among mankind, misery and vice. The former, misery, is an 
absolutely necessary consequence of it. Vice is a highly probable 
consequence. . . . I see no way by which man can escape from the 
weight of this law which pervades all animated nature. . . . And it 
appears, therefore, to be decisive against the possible existence of a 
society, all the members of which, should live in ease, happiness, and 
comparative leisure; and feel no anxiety about providing the means 
of subsistence for themselves and families. 

Consequently, if the premises are just, the argument is conclusive 
against the perfectibility of the mass of mankind. 


From these passages, one may well gain the impression that 
Malthus’ power of expression bears a resemblance to the power 
he ascribed to population: an overwhelming power. 

I find myself wondering whether Malthus would have developed 
his argument precisely as he did, had he not been so deeply con- 
cerned with the then-current philosophical discussion about the 
“verfectibility of man.” Can this have induced him to select 
evidence in a particular way, to choose particular phrases? This 
we cannot know. And yet it is difficult to escape the feeling that if 
so sharp a mind had set itself to a more specific and limited ques- 
tion—for example, what are the world’s chances of increasing its 
population in the next century and a half, and at the same time 
achieving a wider spread of comforts and conveniences and variety 
of food among mankind?—the tone of the presentation might 
have been less pessimistic, though perhaps not optimistic. 

But Malthus did not occupy himself with an examination of 
possible or probable developments, in the world or any part of it, 
over a limited time-period. He was concerned with ultimates, and 
above all with driving to the general conclusion that perfectibility 
of the mass of mankind is impossible and unbelievable. I have 
cited the full title of his essay and the full skeleton of his argu- 
ment, which drives to that conclusion. It needs only to be added 
that not much more than a third of the first edition of his essay 
is devoted to development of the propositions concerning the re- 
lationship of population growth to subsistence; the larger part con- 
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sists of argument against passages in the writings of Wallace, 
Condorcet, Godwin, and Adam Smith. 

It seems fair to ask, however, if Malthus’ first essay yields evi- 
dence that he would have been surprised, perhaps shaken in his 
convictions, if he had lived all through the nineteenth century and 
until now, observing the enormous growth of the world’s popula- 
tion and equally an elevation of consumption level and an inter- 
related diversification of diet experienced by large population 
groups. The level of world population in Malthus’ day, as he could 
not know but modern demographers believe, was about goo million 
people; it rose by half centuries to about 1,150 million in 1850, to 
1,550 million in 1900, to nearly 2,400 million in 1949, and the 
rates of increase by half centuries were progressively higher—suc- 
cessively 27 per cent, 34 per cent, and 52 per cent. While eco- 
nomic progress cannot be expressed numerically, I hope that I have 
shown convincingly that consumption levels had risen over a 
large fraction of the population, that calorie consumption per 
capita cannot have fallen, that, again over a large fraction of the 
population, diets had become more diversified in composition, 
that famine from natural causes had fallen from its status as a 
nearly universal risk to a status of risk to a much diminished 
fraction of the swollen population of today. 

I suspect that Malthus would have been surprised at all this. 
It is doubtful if he expected such things to happen. I feel confi- 
dent that, living today, he would admit that his expectations, so 
far as he had formulated them in 1798, had not on the whole been 
borne out. 

Yet he still might stoutly reaffirm his view that perfectibility of 
mankind is out of the question. Conceivably he might insist that 
his “principle of population” retained a general validity, clearly 
requiring modification mostly with respect to the proposition, 
“Subsistence increases only in an arithmetical ratio.” History 
would cause him to retreat from that. Still, he might feel that the 
necessary modification here had best be interpreted to mean that 
an access of misery and vice has been postponed but cannot pos- 
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sibly be postponed forever; that it must and will appear. Yet we 
can only conjecture about the extent of revision he might make. 

Living today and reviewing a century and a half of population 
growth, Malthus would encounter other aspects of it which might 
additionally shake his views. Some surprise he might have felt in 
learning of such extensive decline of death rates, to which I as- 
signed a major role in explaining why world population began 
about 1650 to shoot upward at an accelerating rate. Certainly he 
would have been surprised at the speed and geographical extent 
of general economic advancement, perhaps especially at the de- 
velopment of transport and its rapid creation of close and easy 
contact and trade. The spread of literacy and education, a con- 
comitant of economic advancement, would have surprised him, 
for he wrote (1, pp. 216-17): “I would by no means suppose that 
the mass of mankind has reached its term of improvement: but 
the principal argument of this essay tends to place in a strong 
point of view, the improbability, that the lower classes of people 
in any country should ever be sufficiently free from want and 
labour, to attain any high degree of intellectual improvement.” 
He could not have used these words if he had foreseen the econ- 
omic changes of the fifteen succeeding decades, which have made 
feasible in some countries compulsory school attendance by the 
young. 

Most of all Malthus would have been surprised, I feel sure, at 
what has happened to birth rates and how it happened. This sub- 
ject I touched upon only lightly in considering the great popu- 
lation upsurge since 1650; it was not necessary to probe deeply, 
for the effect of changing level of birth rates was to reduce the 
rate of this upsurge, not to accelerate it. 

Curiously enough, about when Malthus wrote, or not long after, 
the birth rates of some of the world’s population groups began to 
decline. The facts were not clearly apparent at the time. Retrospect 
calculations suggest that a decline in the birth rate of the white 
population of the United States set in at least as early as 1800; 
births are reckoned to have fallen from s5 per thousand of popu- 
lation annually then to 43 per thousand in 1850, to 30 per thou- 
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sand in 1900, to only 20 per thousand in 1930. From over 60 per 
thousand in 1770 the birth rate of the Catholic population of 
Quebec in Canada is reckoned to have fallen to 40 per thousand 
in 1910. ‘The trend was downward in Sweden after 1830; in France, 
certainly after 1845, if not earlier; in England and Wales, possibly 
after 1800 and unquestionably after 1870; in Ireland, certainly 
after 1864. In Australia and New Zealand, crude birth rates fell 
from levels of 35-40 per thousand in 1875 to less than 20 per 
thousand in 1930. Evidence of downturn of birth rates in Eastern 
Europe became conclusive only later, after 1910. 

The causes have been examined. In these particular countries 
and in these particular decades it is not necessary to look for ex- © 
planation toward widening spread of practices of female infanti- 
cide, of abortion, of slavery, of prohibition of remarriage of 
widows. The directions in which to look are nonmarriage, de- 
ferment of marriage, abstinence from marital relationships within 
marriage, and contraception. Additionally, prolongation of average 
length of life might independently give rise to some decline of 
birth rate. For with such prolongation the ratio of women of 
child-bearing age to total population would fall and if so, other 
things equal, the crude birth rate—the number of children born 
in relation to total population—would fall as well. Demographers 
stress the widening sphere of birth control, that is to say of contra- 
ceptive practices, as by far the major though not the exclusive 
explanation of declining birth rates in practically all of the regions 
specified above. 

Possibly Malthus would not have looked favorably upon this, 
though he condoned, indeed in later editions urged, deferment of 
marriage. Contraception he might have regarded as resort to vice. 
He might have looked similarly upon the urbanization of countries 
accompanying their economic development, for he seems com- 
monly to identify cities with vice. However, Malthus would cer- 
tainly have found it surprising that birth rates have fallen in a 
good many parts of the world. 

Still more surprised might he have been to find that in some 
countries decline of birth rate had so far fallen by 1930 and even 
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earlier, although death rates were falling too, that prospects began 
to emerge for absolute decline in numbers of population. Carr- 
Saunders wrote in 1936 (2, pp. 134-35, 179): “We may anticipate 
that in north and west Europe there will be no further increase of 
population of any importance, and that before 1950 the population 
will be on the decline in most countries in this region . . . the drop 
in numbers will only become rapid about 1960.” And of the United 
States, Australia, New Zealand, and non-French Canada he added: 
“the maximum population will not be more than 10 to 15 per 
cent larger than the present population. Thereafter decline will 
set in assuming that fertility does not rise.” 

This prospect, of absolute decline of population attributable 
to low birth rates rather than high death rates, was an idea about 
future development widely current only a few years ago, perhaps 
so generally believed in that many cling to it now. J. S. Davis, writ- 
ing in 1949 (3), was the first to shake it. He pointed out that in 
the United States birth rates had so reversed their apparent trend, 
so risen since 1940, and most strikingly in years beginning with 
1946, that it was no longer reasonable to count upon an early turn- 
ing-point downward in total population. A similar upsurge of 
births has occurred in several of the very countries wherein Carr- 
Saunders, writing in 1936, expected to see declining populations 
within a few decades. Already the mothers of the future have been 
born who are likely to prevent this. The fertility rate has risen 
sharply of late and remained rather high, though for how long to 
persist no one can say. 

All this would have astonished Malthus. It looks very much as 
if birth rates in some parts of the world may have become mobile, 
sometimes falling so low in relation to rather steadily declining 
death rates that a prospect of declining total population emerges, 
sometimes rising so that this prospect is submerged again. Per- 
haps a stage has been reached in many countries wherein people 
by the summation of individual choices as to births largely de- 
termine whether total population shall rise or fall. Nothing could 
be more different from Malthus’ ideas of causation. Although he 
spoke of “preventive” as well as of “positive” checks, he seems to 
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have counted upon death rates to hold population down—upon 
external compulsion to govern the changes in population numbers, 
and not upon the choices of people to do it. I cannot interpret him 
as having much faith in the effectiveness of his “moral restraint,” 
meaning deferment of marriage plus chastity. 

A full explanation of recent changing mass decisions about 
births, and hence about rates of population growth so far as birth 
rates affect them, seems not to be at hand. Notably it is not clear 
whether the younger generation of Americans now marrying or 
recently married has a different ideal of family size from that 
prevalent, say, one to four decades ago. However, it seems probable 
that decisions whether to have more or fewer children, whether to 
marty early or late, whether to marry at all, may be linked with 
appraisals of the prospects for the economic welfare of children 
as they become mature. There may be a connection with the cycle 
of economic activity. Forethought and prediction seem to enter 
into decisions, and contraceptive means are widely available. It 
has been shown conclusively that the higher income groups are 
those who most carefully restrict family size. There is correlation 
between high income and education. In general terms I think it 
has become safe to say: with rising consumption levels, the long- 
run tendency is for birth rates to fall—marriage to be somewhat 
deferred, family size to be limited through exercise of forethought 
and contraceptive practice; and when consumption level rises 
sufficiently high, birth rates may stabilize or fluctuate with mass 
appraisal of economic prospects. It is a generalization which I 
should not care to limit to the United States or to Western civi- 
lization, though customs and ideals differ so much between popu- 
lation groups of the world that a given percentage increase in 
consumption level could not be expected to have the same impact 
on birth rate in each group. 

A man of Malthus’ penetration and integrity would not be likely 
today to state the population problems and prospects of mankind 
in terms nearly as pessimistic as were his in 1798. The fact is that 
we no longer feel intellectual compulsion to blanket all mankind 
with a prospect of poverty or misery or vice—at least if we are 
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willing to regard as nonvice that which demographers look upon 
as the dominant instrument in control of birth rates, contracep- 
tion. What troubles students of population problems today is 
appraisal of the prospects for specific population groups, perhaps 
over a rather limited number of decades, even of years, to come. 

We find current pessimism expressed in such sentences as these, 
quoted from a report published in 1950 by the Rockefeller Foun- 
dation under the title, Public Health and Demography in the Far 
East (4, p. 93). The countries or regions considered in this report 
are Japan, Taiwan and Korea, China, Indonesia, and the Philippine 
Islands. “Declining mortality and stable fertility cannot coexist 
permanently within a finite universe, whatever the level to which 
technologies may advance. Sooner or later the increasing pressure 
of people on subsistence will lead to the reestablishment of the 
forces of death, whether by general debility of the people or by 
famine and pestilence.” Turning to India, one may see something 
similar in Newsweek for January 28, 1952. There is shown a photo- 
graph of Indian mothers and children, under it the title: “India’s 
mothers: Cut the birth rate or starve.” This I take to be American 
journalese; at least, it catches the eye. 

The first statement, however, is not journalese. It might be in- 
terpreted either as a statement about the long-run prospects of 
the world as a whole, or as a statement about the prospects as of 
1950, in a particular part of the world called the Far East, for a 
time-span of decades rather than centuries or eons. The second in- 
terpretation is to be preferred, for the writers of the statement 
know well that declining mortality and stable fertility definitely 
are not features of population behavior throughout the Western 
World, but are observed phenomena of recent years in parts at 
least of the Far East—also in parts of Africa, the Middle East, 
Latin America. 

Yet one also encounters, currently, statements which bear the 
stamp of universality and concern the fate of the world many hun- 
dreds, even thousands, of years hence. The world’s land, it is said, 
is finite in quality. So must be the land’s capacity to produce 
food. Man’s capacity to reproduce himself is far from being equally 
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limited. Man is expanding his numbers at the rate of 1 per cent 
per year. If that rate should be continued for a thousand years, 
there would be on the earth in the year 3000 not the 2.4 billion 
people of 1949, but 95,000 billion people. This is too many to 
imagine on so little land. So we must put a stop to this current 
rate of growth, because if we do not, there will be pain and trouble. 
A powerful remedy is at hand: fewer births. Let us do everything 
we can to reduce the number of births. It is an urgent problem. 
Let us waste no time. Let us even block the flow of medical and 
sanitary knowledge and equipment to countries which will not 
find ways, or at least promise to find ways, to reduce their birth 
rates. At the same time soil is being washed away and blown away 
and robbed of its fertility; watersheds are being denuded of their 
water-retaining cover; underground-water levels are falling. Let us 
put a stop to every evidence of this. Let us correct the ratio of 
man’s number to land, the future if not the present ratio. And let 
us be about it now, at once, and in a big way. 

This is not, I think, a misrepresentation of fairly common cur- 
rent attitudes toward what is called the population problem, 
though they may be popular rather than scientific attitudes. ‘There 
is a touch of hysteria in them. Many people will not take these 
positions. The feature of interest here is the mingling of a long- 
run point of view expressed globally with various shorter-run 
points of view having respect to particular places. 

The long-run global analysis is a reversion to the Malthusian 
form of statement: that population has power to increase faster 
than land, or perhaps food, or perhaps consumption level (differ- 
ent people define variously the dividend in this piece of arithmetic, 
wherein population is always the divisor), so that ultimately the 
quotient of per capita land, or food, or consumption of goods and 
services must fall so as to be painfully low. Yet if experience shows 
anything, it is that the power of population to increase is not 
necessarily exerted, but lies within the control of mankind, and a 
moderately painless sort of control too. We know also from his- 
torical evidence that the power of food output or consumption 
level to increase has not necessarily a ceiling upon it or a rate of 
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change that is either stable or low; it does not have to increase in 
arithmetical ratio only. There is no compelling necessity for level 
of food intake or consumption level to decline or for misery to 
increase. Above all one must avoid the intellectual trap into which 
Malthus fell: that of often forgetting that man is unlike animals 
and insects in that he produces food for himself by his own efforts, 
and is not merely a gatherer of what nature puts before him. 

No one ought to be impressed by calculations of land-man 
ratios, such as will show in arithmetical perfection that if world 
population should increase at its current rate of about 1 per cent 
annually, a specific year in the future could be named when only 
one square inch of the earth’s surface would be available per per- 
son. This is purely an arithmetical exercise. It is also a sterile one. 
Why bother with it? Few people spend time worrying about future 
division of the world’s wealth if a man should invest $1,000 at 3% 
per cent interest, specifying in his will that it is to compound for 
the benefit of an heir only six hundred years hence. The arithmetic 
says that the heir would receive 1,000 billion dollars. Are we there- 
fore to wring our hands? I think not. We may feel a sublime con- 
fidence that something would have happened meanwhile such 
that society would not permit it. So it is with the arithmetic of 
population growth: society may be counted upon to act in such a 
way that the impeccable arithmetical calculation fails to work 
out; society has the power to act. The arithmetic carries in itself 
no element of prediction, no element of compulsion. Equally 
sterile and uninteresting are all efforts to calculate how many 
people could ultimately be fed by the produce of the earth’s sur- 
face. All this dabbling with global situations a thousand or ten 
thousand years hence may have its charm and fascination for some, 
along with its pitfalls for many. Serious students, however, tend 
nowadays to turn their analytical powers and tools on parts of the 
world rather than upon all of it; on history and observed tenden- 
cies more than on prophecy; on prospects for a few decades rather 
than for centuries or eons to come. 

There is widening recognition among social scientists of weak- 
ness in the available tools of analysis for attacking problems of 
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economic development or, if you choose, problems of population. 
The question usually posed in this field, if formulated historically, 
now tends to be stated thus: did the general consumption level of 
the population of area X rise, fall, or fluctuate between years a and 
b; how much; and why? Some, it is true, might use the words 
“level of living” or “standard of living” rather than the words 
“consumption level” in framing the query. The conceptual differ- 
ences between consumption level and consumption standard, be- 
tween level or plane of living and standard of living, are important. 
A standard, whether of consumption or of living, might better be 
regarded as something to which a population urgently aspires than 
as something within its experience. If formulated as projection or 
prospect, the question usually posed now tends to be stated: may 
we expect the consumption level of the population of area X to 
rise, fall, or fluctuate between years b and c; how much; and why? 

The tools of analysis are discouragingly weak even for providing 
an answer to the question: exactly what populations in the world, 
in some specified year or period within a decade or so, were 
characterized by low consumption level, by low real income per 
capita, by population pressure, or by overpopulation? For the 
words “low consumption level,” “low real income per capita,” 
“population pressure,” and “overpopulation” are used as different 
phrasings for describing a condition of prevalence of poverty, al- 
though distinctions might well be drawn more sharply among 
them. 

In the matter of differentiating between nations as to their rela- 
tive status in consumption level or something resembling it, some 
progress has been made in recent decades. One can now turn to 
various publications (5) and find a long list of estimates of per 
capita national income, expressed in United States dollars. Tabula- 
tions pertaining to 70 countries showed national income per capita 
in 1949 ranging as low as 25 to 50 United States dollars in the fol- 
lowing: China, Burma, Siam, Indonesia, South Korea, the Philip- 
pines, Afghanistan, Saudi Arabia, Yemen, Ethiopia, Liberia, Ecua- 
dor, and Haiti. In the same year the per capita incomes were above 
500 dollars in the United States and Canada, Australia and New 
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Zealand, the United Kingdom, Belgium, Luxembourg, the Nether- 
lands, Switzerland, Denmark, Norway, and Sweden; and they 
were between 300 and 500 dollars in France, Czechoslovakia, 
Poland, Finland, the Soviet Union, Ireland, Iceland, Israel, Ar- 
gentina, Uruguay, and Venezuela. Or one can turn to Colin 
Clark’s work (6) and find a survey of the world showing his esti- 
mates of “real income per man-hour worked” in 1939 and some 
earlier years, for most geographical regions. Or one can turn to my 
own appraisals of relative consumption levels in 31 countries in the 
period 1934-38 (7), wherein I left aside all calculations in money 
and turned to such indicators of consumption level as consumption 
of calories per 100 pounds of humanity, per capita consumption of 
calories not from grain, of tobacco, of sawn lumber and cement, 
of textile fibers, of household energy and energy used in manufac- 
turing and in transport, of pieces of mail circulated, and of freight 
tonnage transported; also rates of infant mortality, number of phy- 
sicians per thousand of population; percentage of children attend- 
ing school, and numbers of motor vehicles, telephones, animal 
units, and movie theatres per thousand of population. This method 
well illustrates the important point that a generally low consump- 
tion level means low consumption of nearly everything. It is a 
method that has its flaws. So also does the method of comparison 
of per capita money incomes expressed in United States dollars, 
for relative prices of commodities and services differ widely from 
country to country. I have mentioned before that a shilling in 
Uganda will buy a bunch of plantain sufficient to provide calories 
enough for a family of four for four days. A shilling is 14 cents. 
But nobody in the United States can buy for 14 cents anything 
like the number of calories that would supply a family of four for 
four days. One can buy a chicken in Uganda for 14 American 
cents, too; but not here. ‘The Uganda per capita income will buy 
more of many things in Uganda than the same monetary sum will 
buy in the United States. If it seems odd that the Chinese can 
survive on per capita income of 25 dollars yearly, the answer will 
be found in the prices they pay, especially for food. 

Such measures as these, however, show us in a general if inexact 
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way where consumption levels are highest, where lowest, and 
where intermediate. We see that there is no sharp dichotomy be- 
tween low and high, but a gradation between population groups 
more like a ladder or a flight of stairs. The United States usually 
stands on the top rung, and Canada, Australia and New Zealand, 
and various countries of Western Europe on rungs next below. It 
always appears that Japan stands on a higher rung than other 
Oriental countries, Argentina on a high rung as compared with 
most other Latin American countries, the Union of South Africa 
high among African countries. But it remains difficult if not im- 
possible to say exactly where consumption level is lowest, and to 
differentiate between the countries grouped near the bottom of 
the ladder: In this respect the available tools are decidedly dull. 
And yet it is precisely about relative levels in those low-level 
countries that interest currently centers. 

Above all, students would like to have evidence pertaining to 
these countries such that we could feel certain, looking backward, 
whether they had risen from still lower levels or had fallen from 
higher ones; and looking forward, whether they appeared to be 
rising or falling. In this respect the tools of analysis are blunt in- 
deed. It is only for the more advanced countries that we can 
trace economic advancement or retrogression (for we can tell that 
Germany and Japan enjoyed higher consumption levels before the 
war than now); and this is easily understood because it is the more 
advanced countries that can afford to compile statistics and are 
interested in them. The tools for historical and predictive analysis 
of changing consumption levels are, then, greatly in need of 
sharpening, and this for the very countries where population 
growth in relation to economic advancement gives most concern. 

Translated into more concrete terms, what I have said about the 
inadequacy of analytical tools means that I cannot confidently 
answer, and I believe that no one can, the question: has the con- 
sumption level of India risen or fallen since 1900 with its popu- 
lation growing so rapidly, and is the consumption level tending 
now to rise or to decline? Some evidence suggests one answer, 
some another. It requires exhaustive analysis, and the invention of 
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improved analytical tools. Such problems as these now occupy the 
attention of social scientists, and they cannot rest content with 
the mode of thought set forth by Malthus. Not many experienced 
students of population problems or problems of economic advance- 
ment will feel easy about the journalistic caption: “India’s 
mothers: Cut the birth rate or starve.” They might rather be in- 
clined, if their opinions should be asked, to suggest movement on 
a far wider front: encouragement of innovation, of domestic 
capital accumulation and investment and inflow of capital from 
abroad, of education including access to information about birth 
control along with access to information about death control and 
about agricultural and industrial techniques. They will shrink 
from trying to identify a single bottleneck to economic advance- 
ment. 

If, now, I am obliged to face the question: can the world’s 
population possibly grow between 1950 and 2000 at its rate of 
growth from 1900 to 1950, implying an addition of 1,200 million 
people to the count, I will say it can, and it can do so with rising 
consumption levels. If it is asked, will the population so rise, the 
answer must be: who can tell? For the rate of increase, already a 
matter of human choice in many parts of the world, may become 
so in more; and I doubt if there is appreciable predictive value in 
our knowledge of the way in which human choice may operate to 
restrain or swell births. That people everywhere will cling to 
technical knowledge and will advance it, including knowledge of 
control of death rates, there is nothing in recent history to deny, 
but equally nothing to permit estimate of probable speed of ad- 
vance, for this too involves choice. If it should be asked, can con- 
sumption levels everywhere rise within 50 years to a position of 
world-wide equality, the answer would be that this is virtually in- 
conceivable. So far as history is a guide, the specified time, only 
half a century, seems far too short for the laggards to catch up 
with the leaders. Achievement of international equality of con- 
sumption levels seems to me a misconception of goals attainable 
within a generation’s vision. But achievement of rising consump- 
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tion levels everywhere, with differentials persisting but varying, 
does not. 

There is little hope of warding off misinterpretations of the 
view that achievement of rising consumption levels everywhere, 
including improved economic composition of diets, is reasonable 
to contemplate as an event which possibly may be witnessed in the 
span of years from 1953 (the date of writing) and the year 2000. 
The words certainly and probably are to be avoided in this context. 
At this point it must suffice to assert that the event comes nearer 
to attaining the status of probability to the extent that impacts of 
wars can be minimized and tendencies toward economic autarky 
weakened. It is, in my opinion, these aspects of human behavior, 
and not failing technology or swelling population or limited 
natural resources, which ought to be regarded as the dominant 
potential checks to economic progress. Some would say, perhaps, 
that war and burgeoning economic autarky are themselves in- 
evitable; this I do not believe and regard as counsel of despair; 
and if it is not so, economic progress lies within general grasp. 
It remains to be seen how generally the nations will choose to 
grasp it. 


REFERENCES 


1. T. R. Malthus, An Essay on the Principle of Population, as It 
Affects the Future Improvement of Society, with Remarks on the 
Speculations of Mr. Godwin, M. Condorcet, and Other Writers 
(reprinted with notes by James Bonar for the Royal Economic So- 
ciety, 1926). 

2. A. M. Carr-Saunders, World Population; Past Growth and Pres- 
ent Trends (Oxford, 1936). 

3. J. S. Davis, The Population Upsurge in the United States (Food 
Research Institute War-Peace Pam. 12, Stanford, December 1949). 

4. M.C. Balfour, R. F. Evans, F. W. Notestein, and Irene Tauber, 
Public Health and Demography in the Far East. . . . (Rockefeller 
Foundation, New York, 1950). 

5: United Nations, Stat. Off., Dept. Econ. Affairs, National and 


58 The World’s Food 


Per Capita Incomes of Seventy Countries in 1949 Expressed in United 
States Dollars (Stat. Papers, Ser. E, No. 1, New York, October 1950). 
6. Colin Clark, “World Resources and World Population,” in 
Proceedings of the United Nations Scientific Conference on the Con- 
servation and Utilization of Resources. ... Vol. I (United Nations, 
Dept. Econ. Affairs, Lake Success, N. Y., 1950), pp. 15-28. 
. M. K. Bennett, “International Disparities in Consumption 
Levels,” American Economic Review, September 1951. 


ech ag Ge Ves I 
zi 


THE AMERICAN NATIONAL 
DIESE 





CHAPTER 4 


2 


National Expenditure for Food and Engel’s Law 


HE people of the United States currently spend more money 
for food than for any other single category of expenditure, 
though not as much as for all other categories of expenditure 
lumped together. In the calendar year 1949, more than four times 
as much money was spent for food as for automobiles and parts; 
nearly three times as much for food as for clothing and shoes; 
nearly three times as much for food as for housing. 
The following tabulation (1, p. 67) illustrates the channels into 
which the nation’s total personal income flowed in 1949, a year 
when the gross national product was valued at about $280 billion. 


Item Billion 
dollars 
Total personal income 229.3 
Less: Taxes and related payments 20.5 
Disposable personal income 202.7 
Less: Personal savings 11.9 
Personal consumption expenditures 190.8 

A. Nondurable goods 
1. Food 52.2 
2. Tobacco products 4-4 
3. Clothing and shoes 18.7 
4. Other (including alcoholic beverages ) 26.1 

B. Services 

1. Housing 18.3 


2. Other (including medical and educational) 41.6 
C. Durable goods 
1. Autos and parts ee Be 
2. Other ts po 
61 
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Expenditures of $52.2 billion for food in 1949 constituted 23.4 
per cent of disposable personal income, and 27.4 per cent of per- 
sonal consumption expenditures. Regarding the people of the 
United States as a huge family, we can say that the family spent 
just about a fourth of its income on food in 1949. Food is there- 
fore a conspicuous item in the nation’s expenditure budget. The 
nation is naturally troubled when it sees food prices rising in the 
retail markets. Perhaps it is sometimes unduly troubled, forgetting 
that income may be rising as much or even more. 

Over a short period of years, say three or four, the percentage 
of American national income spent on food tends to be a “sticky” 
figure. If it was about 25 per cent in 1949, it would be only a digit 
or so different in 1952 or 1953, in spite of marked increase in gross 
national product, total personal income, taxes, and food prices 
over the interval. Large masses of people are slow to change habits 
of expenditure, and price relationships—as, for example, between 
food and automobiles—do not change radically over short periods 
even though both sets of prices go up or go down. Minor changes 
in the percentage of national income spent on food are to be ex- 
pected within short periods, chiefly in response to economic re- 
cession and boom. 

Large changes, however, presumably are to be perceived only 
over long periods of time—decades or generations—in response to 
changes in national per capita real income, conceived for example 
as the quantity of goods and services per capita flowing annually 
to consumers, whether the items are purchased with money in- 
come or supplied by way of government through taxation or 
otherwise. No occasion arises here to demonstrate that the general 
trend of per capita real income so defined in the United States has 
been a rising trend for decades and generations. We may lack the 
devices for precise measurement of this concept, but the fact is 
beyond dispute. It is indicated well enough for present purposes 
by Kuznet’s estimates (2, p. 59) of “flow of goods per capita to 
consumers” expressed in dollar values at 1929 prices: $185 in the 
decade 1869-78; $437 in 1904-13; $728 in 1939-48. Per capita real 
income has not tended to fall or to remain stable; it has tended to 
rise—not without interruption or fluctuation, of course, but never- 
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theless to rise. The nation today, numerous as it is in members as 
compared with 1900, 1850, or 1800, is obviously much richer in 
material goods and in services than were the progressively smaller 
populations of those dates. The average person may or may not 
be happier—a question not at issue here—but he certainly con- 
sumes annually a far greater, more ample and abundant and varied, 
array of goods and services than did the average person 50, 100, 
Or 150 Or more years ago. 

Since such an increase in per capita real income has occurred, 
a presumption arises that the percentage of national income spent 
for food has tended to decline. The presumption rests upon an 
economic relationship summed up in Engel’s Law. That law 
states: the smaller the family income, the greater is the proportion 
of family income that is spent for food. This is an empirical 
relationship uncovered about a century ago by Christian Lorenz 
Ernst Engel, through statistical study of the budgets of Belgian 
and French workingmen’s families. Similar investigations since 
(and there have been many) have almost without exception con- 
firmed it. Rarely has it been found that a group of families in- 
creased the fraction of family income spent on food rather than 
diminishing it with increase of family income, although an occa- 
sional survey suggests that some abjectly poor—nearly starving— 
families may use an increase of income first to enlarge food intake 
(3, p. 89). 

The bases for the validity of Engel’s Law are obvious. A low 
income family (assuming sanity) can survive over a span of months 
unaided only if it ingests sufficient food for maintenance, growth, 
and repair of body tissues. This necessity is on the whole con- 
tinuous from day to day, not nearly as sporadic as the need for 
shelter and clothing. Under pressure of low income, expenditure 
must be allocated primarily to food. There are probably many 
families in the world—not easy to find currently in the United 
States—where family income is so low that it must go go per 
cent or more for food. At the barest minimum for survival, a 
family must ingest sufficient fuel—that is to say, calories of food 
—and will spend its income to satisfy this necessity above others. 

On the other hand, there is an upper limit to ingestion of food 
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calories. If we compare two adult males of similar size, age, and 
bodily activity, the one who ingests only enough food calories 
to maintain his weight and bodily structure will be ingesting 
nearly as many calories as the one who eats enough additionally 
to increase his body weight. It is in this sense that the capacity 
of the human stomach is limited. Food prices per 1,000 calories 
very widely in any given market from food to food; beefsteak costs 
10-15 times as much per 1,000 calories as does bread. A family rich 
enough to do so may therefore elevate its absolute expenditure 
for food, according to its choice of relatively expensive foods, 
above the absolute expenditure of a low income family which 
must limit its choice to the cheaper items in order to obtain a 
sufficiency of calories. At the same time, it appears that ranges of 
family income are much wider than ranges in prices per 1,000 
calories of various foods. Hence observation has consistently shown 
that the percentage of family income spent for food declines as 
income rises. Absolute expenditure per family may nevertheless 
rise, not fall, with rising income. 

With respect to consumption of nonfood goods and services, no 
upper limit is physiologically imposed, as with calorie ingestion. 
One man may “consume” a large multiple of the number of 
shirts, cigarettes, football games, movies, or automobiles “con- 
sumed” by another. The upper limit on expenditure for the 
aggregate of nonfood items of consumption far exceeds in value 
the upper limit of expenditure on food. 

Engel’s Law then appears likely to have general validity as 
applied to the historical development of a nation. If over genera- 
tions the trend of national per capita real income has been upward, 
there is some reason to infer that the ratio of national expenditure 
for food to total expenditure has fallen. It might not behave so 
over short periods of time, even something more than a decade. 
But if that ratio is in the United States 25 per cent today, it must 
have been larger in 1900, larger still in 1850, larger still in 1800. 
We may hazard the guess that it may have approximated 75 per 
cent in one or the other of those earlier years. Cummings (4, 
P- 244) gives figures showing that weekly expenditures necessary 
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to purchase a selected list of foods, expressed as percentage of 
weekly wages of laborers in Massachusetts, fell from 86.8 to 76.1 
from 1830 to 1860; and expressed as percentage of weekly wages 
of bricklayers in the United States, from 46.3 in 1901 to 15.4 in 
1930. These figures do not, of course, refer to the percentages of 
national income spent for food. They may be taken as illustrative 
of the direction of movement, not of the levels and the extent. 
As the fraction of income spent for food has fallen, the fraction 
spent for nonfood items has risen. It has risen in absolute value 
as well as in proportion to total income. 

Presumably Engel’s Law also has general validity as applied to 
different nations at any particular point in time, or at least at 
periods of years generally characterized as peaceful ones. If, as 
seems certain, there exists a graduated scale of per capita real 
incomes from country to country, a reasonable presumption arises 
that there exists an internationally graduated scale of proportions 
of national real income spent for food: the higher the income 
per person or per family, the lower the ratio. ‘This hypothesis needs 
empirical testing. Perhaps the relationship would appear only when 
differences in per capita real income were rather large. But they are 
large, and have been so for many decades—one suspects with 
wider differences after the industrial revolution (let us say 1750) 
than before. Earlier, the range between countries or population 
aggregates in per capita incomes was probably smaller, since the 
industrial revolution gave the great impetus to differentials in 
per capita national incomes themselves. 

The United States nowadays ranks either as the highest in- 
come country of the world or among a few of the highest. Its 
people therefore presumably spend a smaller fraction of their 
personal income on food than do the people of all or most other 
nations. Yet the people of the United States may well spend 
more per capita on food than other national populations. Ours is 
almost certainly the most expensive and varied average national 
diet the world has known. It does not follow that ours is neces- 
sarily the most healthful average national diet, or the most ap- 
petizing, or that all families in the United States conform to the 
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national average. Nor does it follow that we eat more total food 
per capita than any other nation: perhaps we eat more expensive 
food, but less of the inexpensive. But these matters will receive 
attention subsequently. 

It has been said, and within limits rightly, that the relative gen- 
eral economic status of nations at a given time, and the facts 
concerning general economic development of a given nation over 
a long period of time, would be ascertainable by reference to 
statistics showing percentage of income spent for food. Evidence 
on this subject would be pertinent in subsequent chapters of this 
book. But I have not found a sufficient array of statistics to 
justify presentation or analysis here. 
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Commodities in the American Dict: 


Food Groups and the Cereals 


HE American national diet consists, if one looks at it as it 

comes to the table, of a wide range of “dishes,” into each of 
which the housewife or the chef, or a processor before them, is 
likely to have mixed several ingredients. A simple pancake may 
contain wheat flour, rye flour, corn meal or flour, milk, egg, a 
vegetable fat, baking powder, and salt; and the eater of it may 
add butter and a sirup, perhaps derived partly from sugar cane 
(or sugar beet) and partly from the sap of the maple tree. Apple 
pie may contain wheat flour, vegetable oil or lard, butter, sugar, 
salt, cinnamon, and nutmeg, as well as apples. There are scores 
of kinds of pies and scores of kinds of pancakes. To specify how 
much of each kind of pie and of each kind of pancake Americans 
eat in a year, to say nothing of each kind of bread or cake or 
hash, would be a task so hopeless that the attempt has never been 
made. 

National food accounting deals primarily, not with dishes as 
they come to the table, but with major ingredients or com- 
modities—with the wheat flour, for example, in all the pancakes 
and breads and cakes; and with the several fats and oils regard- 
less of the end products of which they are components. It has 
become the national food-accounting custom in recent years to 
attempt to specify how much of each reasonably important com- 
modity falling under the rubric “food” was available for con- 
sumption “at retail level” in a year. The concept of “retail level” 
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as the point of quantitative measurement is as useful as any, in 
the sense that it approaches as closely as is feasible the objective 
sought—measurement of quantities of food ingested (eaten) by 
the population. If a nation produces (as the United States does) 
the great bulk of the food ingested by its population, estimation 
of quantities available at a hypothetical “retail level” ought to 
approximate ingestion better than would the quantities available 
at “wholesale level” or “processor level” or “farm level.” Much 
potential food, as farmers produce it, 1s diverted to animal feed, 
saved for seed, and wasted; some that reaches “processor level” 
similarly fails to reach wholesalers; some that reaches wholesalers 
fails to reach retailers. 

It is convenient to regard the official estimates of food avail- 
able at “retail level” as representing “consumption.” Yet this 
amount, even if it could be estimated with precision, would not 
represent what is eaten. It is convenient to regard this quantity 
as “ingestion.” National consumption so defined must always ex- 
ceed national ingestion. Perishable fruits and vegetables; canned, 
bottled, and packaged goods; meats and fats; flour and sugar— 
all in some degree are spoiled or are simply lost while in the hands 
of retailers. Within the household and the restaurants, food is left 
on plates, scraped into garbage cans, poured down drains as liquid 
fat or melted sugar. The fact that consumption exceeds ingestion 
is certain, but the extent to which it does so is not known. In- 
gestion has never been measured. The excess might range, it 
would seem from various household surveys, roughly from 10 
to 25 per cent in terms of the energy content of the food. The 
lack of precise knowledge of ingestion becomes particularly im- 
portant when attempts are made to relate scientific concepts of 
what ought to be eaten to what is actually eaten. Nutritional 
scientists express food “requirements” in terms of requirements 
for ingestion. Food accountants are able to provide data only on 
“consumption.” 

One must not take too seriously even the most meticulous esti- 
mates of national food consumption “at retail level.” Retailers do 
not sell or handle all the food which reaches kitchens. In various 
degrees farmers and others supply themselves, while restaurants 
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by-pass the retail establishments. Retailers nowadays may sell more 
bread, cake, cookies, and pastry than flour as such, yet it is not 
feasible to account for these sales in terms of the items actually 
sold. The food accountants present their estimates in terms of the 
wheat flour as it leaves the flour mills and sugar as it is refined— 
in short, not at retail level. Nor can one expect that food account- 
ants will have accounted for everything which is made ready for the 
population to eat. It would be too much to expect every minor 
vegetable and fruit to be covered in the accounting, to say nothing 
of the mothers’ milk provided for the youngest fraction of the 
population (the concept “retail level” here seems, however, some- 
what incongruous). Coverage of commodities—even those con- 
taining food energy, as spices and flavorings do not—cannot pos- 
sibly be complete. Yet one has the impression that omissions can- 
not be at all important even in their aggregate, given the prolonged 
and careful effort which has gone into the process of accounting 
for the nation’s consumption of food. 


ComMMopiTy GROUPINGS 


The number of commodities consumed (also ingested) by 
Americans is so great that groupings are essential for purposes of 
comprehension. Sherman (1, p. 92), writing about the “Nutri- 
tional Characteristics of the Chief Groups of Foods,” meets his 
problem with six categories: (1) breadstuffs and other products 
of the grain crops; (2) sugars and fats; (3) meats, including 
poultry, fish, and shellfish; (4) fruits and vegetables; (5) milk; 
and (6) eggs. The United States Department of Agriculture, pre- 
senting a summary table (2, p. 120), used twelve categories: (1) 
dairy products including butter; (2) eggs; (3) meats, poultry, and 
fish; (4) fats and oils including fat cuts and butter; (5) dry beans 
and peas, nuts, soya products; (6) potatoes and sweet potatoes; 
(7) citrus fruits and tomatoes; (8) leafy-green and yellow vege- 
tables; (g) other vegetables and fruit; (10) grain products; (11) 
sugars and sirups; (12) coffee, tea, and cocoa. The Food and 
Agriculture Organization of the United Nations (FAO) uses (3, 
passim) eleven categories: (1) cereals; (2) roots and tubers; 
(3) sugar and sirups; (4) pulses and nuts; (5) vegetables; (6) 
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fruits; (7) meat; (8) eggs; (9) fish and shellfish; (10) milk and 
cheese; (11) oils and fats. 

Still different groupings could be made—as for example if one 
began with the familiar twofold classification “animal products” 
and “vegetable products,” and proceeded with subclassifications. 
Little is to be gained here by laboring the problem of grouping. 
I shall in general use the FAO’s categories, if only because the 
subject of international comparison is thereby handled most con- 
veniently. 

Only one of the above groupings includes coffee, tea, and cocoa; 
and none includes as food, water, common salt, baking powder, 
yeast, alcoholic beverages of any kind, or spices and condiments. 
Some of the spices might perhaps as well be called foods as are 
garlic or peppers, which count as vegetables; certainly water and 
salt have to be ingested; certainly the use of tea, coffee, and cocoa 
is linked with and affects use of sugar and milk; and alcoholic 
beverages have food values. ‘Thus the nimbus of uncertainty con- 
cerning total consumption of food, to say nothing of total inges- 
tion, surrounds the quantitative estimates by reason of these 
exclusions also. In this field one is not dealing with precise es- 
timation of clearly defined phenomena, and one runs the risk of 
setting up a straw man in pointing toward any but the most 
striking numerical evidence regarding current levels of, or historical 
changes in, national food consumption. 

Official estimates indicate that the average American person 
(counting each baby, each child, each adult as a person) “con- 
sumes” about 1,500 pounds of all (nearly all) food in a year. No 
doubt, then, the tonnage which has to be moved about annually 
is enormous. But a great deal of this is water—something like 
two-thirds of it, perhaps. The figure is not notably significant, al- 
though in times of stress, as in war, it becomes important to 
squeeze water out of food in order to economize on transporta- 
tion needed for other purposes. The same is true of the bones 
in meat. The figure of about 1,500 pounds of food “consumed” 
per person per year may or may not indicate the poundage in- 
gested. Waste and loss and the trimming off of inedible portions 
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in retail channels and households would make for a lower figure 
for ingestion, while the addition of water in cooking would make 
for a higher figure. It is difficult to attach much meaning to the 
official historical index of total food consumed annually per capita, 
which is calculated from the aggregate annual retail weight of 
food per capita weighted by prices. Although in 1950 this index 
stood at 104 (1935-39 equaling 100), in 1946 at 113, in 1916 and 
1933 at 97, these varying levels do not mean that Americans 
consumed or ingested either by weight or by calorie content the 
most food per capita in 1946. So far as the index has significance, 
it means that the composition of the national diet was most 
heavily weighted with expensive foods then, less in 1950, still 
less so in 1916 and 1933. The inference that Americans were 
better fed in 1946 than in the other years is not permissible from 
the given data; other evidence is required. 

Nor can one make significant judgment of the relative “impor- 
tance” of the several groups of foods in American consumption 
by the relative physical weight of each group. This matter of sig- 
nificant judgment is not easy. It might be made on the basis of 
relative money value, or of relative content of energy, or of rela- 
tive content of protein, or of relative content respectively of 
important vitamins like thiamin, riboflavin, niacin, ascorbic acid, 
Vitamin A. It might be made on the basis of relative content of 
an important mineral element, such as calcium or iron. At this 
point we may cut the Gordian knot, appraising the several groups 
of food as “important” according to the relative contribution of 
each to the total (near-total) amount of food energy consumed 
nationally. The energy content of food is expressed in “calories,” 
and a calorie is the amount of heat required to raise the tempera- 
ture of one kilogram of water one degree centigrade. It is certain 
that people must ingest food energy in order to survive and per- 
form daily work, so that relative calorie contribution of the sev- 
eral groups of food is not a meaningless criterion of importance, 
even if not the only meaningful one. 

On this basis, the ranking of the several food groups was as 
follows in July 1948-June 1949, according to official estimates of 
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per capita consumption as published by the FAO. The first 
column refers to pounds per capita per year; the second (the 
order of ranking) to calories per capita per day; the third to 
calories per pound of weight (calculated). 


Pounds Calories Calories 


Food group per year perday per pound 
Cereals 172 779 1,653 
Meat 163 483 1,082 
Sugar and sirups 102 481 1,721 
Oils and fats 45 468 3,796 
Milk and cheese 419 431 275 
Fruits 197 119 220 
Roots and tubers 108 98 331 
Eggs 47 84 652 
Vegetables 249 83 Lez 
Pulses and nuts 15 82 1,995 
Fish and shellfish LT z 664 

Total 1,528 3,128 


On the stated basis of evaluation, the cereals are by a consider- 
able margin the most important of these eleven groups of foods. 
Meat, sugar and sirups, oils and fats, and milk and cheese follow, 
and are not far different one from the other in relative importance. 
The fruits, the roots and tubers, the eggs, the vegetables, the 
pulses and nuts, the fish and shellfish are of minor importance. 
Taken together, these last six groups of food supply less than one- 
eighth of all calories consumed, and only three-fifths as much as 
the cereals—despite the fact that they weighed in 1948/49 more 
than three times as much. The caloric value per pound of fruits 
and vegetables, as the third column indicates, is relatively low. 
Their water content is high. It is the fats especially, but the 
cereals, the sugars, the pulses and nuts as well, which are high 
in calorie content per pound of retail weight. 

In later pages, emphasis will be upon the proportion of total 
calories derived from cereals and potatoes (more generally, as 
stated earlier, the “starchy staples”). It will be shown through 
resort to statistics that these groups of food are ordinarily through- 
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out the world the cheapest per 1,000 calories, and that the poorest 
population groups, simply because they are the poorest while 
these food items are the cheapest, depend heavily upon the 
starchy staples for their food. The “starchy staple ratio,” or ratio 
of calories derived from the starchy staples to total calories, is 
a useful tool in the comparison of national diets and in tracing 
historical change in composition of a given national diet. We 
shall see that there exists a reasonably close relationship (inverse) 
between the starchy staple ratios of nations and their per capita 
incomes. There probably exists a much looser relationship (also 
inverse) between the starchy staple ratios of nations and their 
nutritional status. 

The starchy staple ratio for the United States in 1948/49 was 
about 28 per cent. Probably, as will appear, no other nation then 
derived so small a proportion of its calories from the cheap 
starchy staples; or, by inference, enjoyed so high a per capita in- 
come or (much less certainly) so satisfactory a general nutritional 
status. And there was probably no antecedent year in the past 
century when the ratio for the United States stood so low. 


‘THE CEREALS 
Of the several cereals, Americans consumed mostly the prod- 
ucts derived from wheat. Official estimates give the following 
breakdown of consumption in 1948 (pounds per capita per year, 
civilian consumption) : 


Pounds 

Item per capita 
Wheat: Flour 135.0 
Breakfast cereals es 
Com: Meal and flour 14.5 
Hominy and grits 2.4 
Breakfast cereals By! 
Rice, milled, and rice products 4.9 
Oatmeal 3-4 
Rye flour 1.6 
Barley (malt equivalent) 15 
Buckwheat flour uy 


Total 169.2 
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The items derived from wheat make up some 80 per cent of 
the total by weight, and no doubt according to calorie values also, 
because the various grains contain much the same number of 
calories per pound (roughly 1,600 plus). Items derived from corn 
rank second, and exceed in weight all of the products of rice, oats, 
rye, and barley together. 

The list includes, with one major exception, all of the cereals 
grown in and consumed in the world. The major exception is a 
group called millets and sorghums. This group, heavily used for 
food in some parts of the world, notably parts of Africa, India, and 
China, is produced in the United States, but used almost exclu- 
sively as feed for animals. Minor items commonly grouped with 
the cereals, such as grain amaranth, einkorn, emmer, spelt, the 
quinoa of Peru, and the naked barley of Japan, do not appear in 
American statistics; their use for food is negligible here and rarely 
important elsewhere. 

History, geography and climate, and income levels combine to 
determine what cereals in what proportions are consumed in the 
United States. Had the present population descended wholly 
from the native Indians, yet achieved the actual income level of 
1948, there is not much doubt that corn would have dominated; 
for corn was indigenous to the Americas, the other cereals not, 
and food habits are long-lived. Had income not risen as it has, 
total consumption of the cereals might have stood much higher 
in 1948 and the proportion of corn might have been considerably 
larger; for there is clear evidence that corn was much more widely 
used than wheat when incomes were lower. Had the country 
fallen geographically into a warmer, but wet, latitude and been 
settled by Japanese or Chinese, rice might have constituted a 
far larger fraction of the total cereal consumption, for it would 
then have met with conditions in which it would compete better 
with other grains, as well as with a traditional use in human 
consumption. 

The United States imports little of its cereals, exports much 
more, and therefore in general consumes its own production. The 
year’s harvest, if we ignore changes in year-end stocks, moves into 
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the channels of exports, human (domestic) food use, seed use, 
industrial uses, animal feed, and waste; and of these channels, 
domestic food use is by no means the widest and deepest. The 
following figures, in million metric tons and averaging the two 


years 1947/48 and 1948/49, illustrate the relative importance of 
the several channels of disposition. 


Other 
Net Food 

Item Production exports Seed Nonfood Gross Net 
Wheat 36,454 13,732 2,483 4,177 13,120 9,380 
Corn 77,041 1,651 305 65,600° 2,123 1,447 
Rice" 1,107 588 54 138 347 347 
Oats ‘ 19,660 200 1,560 18,193 589.) 246 
Rye 665 Lam isk2o 322 131, #101 
Barley 6,480 420 425 4,984° 163 +109 
Buckwheat 152 — 6 89 60 33 

Total 141,559 16,606 4,953 93,503 16,529 11,662 


“A small fraction goes for manufacture of such foods as corn sugar and 
corn sirup. 

Expressed as milled rice. 

* A substantial fraction goes for manufacture of beer. 


Only about 15 per cent of the vast cereal crop went to the most 
vital uses—domestic human food and seed—in these two years. 
The great bulk of the output, about two-thirds of it, went to 
feed animals, mostly productive livestock which provide meat, 
milk, and eggs for human consumption. ‘This was mainly humanly 
edible grain. It constitutes an enormous reserve from which human 
food could, under sufficiently acute pressure of events, be drawn 
in tremendous quantity. It is striking evidence that only an un- 
heard-of failure of aggregate grain crops could give rise to famine 
conditions throughout the United States. Few countries of the 
world have so large a feed bin, so substantial a reserve against 
catastrophe. No other commodity group affords this reserve. The 
cereal group is of highest importance in this respect, as well as 
in its contribution to human food-calorie consumption. 


76 The World’s Food 


To feed so much humanly edible grain to animals can be looked 
upon, if one chooses, as extravagant. In the course of transform- 
ing edible grain calories to edible animal products, a large pro- 
portion of the caloric content disappears, or at least is no longer 
available for mankind. It goes to provide the bodily maintenance 
and growth of the animals. The tabulation on page 72 shows that 
the human population derived around 1,200 calories per day 
from animal products, if we properly consider that the oil-and- 
fat calories consisted about half of animal products, butter and 
lard. But if the 93.5 million tons of grain mostly fed to animals 
had instead been converted to meal and flour, it could have 
provided the population of the country with about 4,000 calories 
daily rather than 1,200. This illustrates crudely the “loss” of 
food energy on transforming humanly edible grain calories to 
humanly edible calories of animal products. Not many countries 
can afford this process of transformation in so substantial a de- 
gree. The phenomenon of transformation represents a biological 
circumstance basic to explanation of the fact that the average 
market prices of edible animal products are usually several times 
higher per 1,000 calories than the average market prices of edible 
cereal products—a situation which holds outside the realms of 
primitive peoples living by hunting and gathering or by the 
grazing of domesticated herds and flocks. 

The cereals and cereal products have divers properties sufh- 
ciently familiar to call for little remark here. All cereals are in 
high degree suitable for prolonged storage. Edible flour or meal 
can be made of each, with varying degrees of refinement to sift 
out particles of the coarser outer covering of the grain. From the 
flour or meal of each, either baked flatcakes or boiled or steamed 
porridge can be made. Only two, however, wheat and rye, will 
make a leavened bread which retains softness and lightness for 
days after baking. For this reason they are commonly called 
“bread grains.” These also are the two which, in the temperate 
zones where winters are severe though not excessively so, can 
be sown in the autumn and will pass through a dormant stage in 
winter and revive again in the spring. Others, except where the 
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winter season is warm enough for plant growth, must be sown 
in the spring; wheat and rye may be sown in the same way. 
Wheat, barley, and to some extent corn, will thrive in subhumid 
to semiarid regions (as will sorghums as well). Oats, corn for the 
most part, and especially rice require more moisture. Trends in 
consumption and in production, in the world generally, seem to 
favor wheat, corn, and rice rather than barley, oats, rye, buck- 
wheat, and the sorghums. Corn has a striking advantage in that 
it returns an extremely large harvest in relation to the seed sown: 
in the United States, about 250 times as much, as compared with 
around 20 times as much for rice, and 12-15 times as much for 
wheat, barley, oats, and rye. Corn also competes well under a wide 
range of climatic conditions. Wheat has advantages in its quality 
of delicate’ flavor and its capacity to make leavened bread. Rice, 
also bland in flavor, has a peculiar advantage in its capacity to 
grow with its roots under water. Jointly, these three cereals appear 
destined gradually to inherit the earth. ‘The others seem to lose 
ground in competition with them. 

In the United States, only wheat and rice can reasonably be 
called “food grains,” if judgment is to be by the relationship of 
quantities used for food and exported (exports are mainly for 
food) to those used for production-less-seed. On this basis wheat 
and rice go to food uses to the extent of more than 75 per cent; 
tye only about 25 per cent; barley some 10 per cent; corn and 
oats, 5 per cent. Sorghum would rank still lower. The cereals 
except wheat and rice are therefore “feed grains.” ‘The enormous 
corm crop—more than half of the total grain crop—goes predomi- 
nantly for feed, even if it provides absolutely more food than any 
other cereal except wheat. In other countries of the world, these 
ratios are usually quite different. In many, every cereal is used 
almost exclusively for food, so that all cereals are “food grains,” 
and none are “feed grains.” Here there are small feed bins or 
none. The near absence of feed bins, or the use of cereal sup- 
plies (less seed) almost wholly for food, is in itself an index of 
poverty roughly akin to the starchy staple ratio. ‘hat ratio is 
estimated for India in 1948/49 to have been 67 per cent as com- 
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pared with 28 per cent in the United States. Cereals fed to 
animals and wasted in India were less than 5 per cent of produc- 
tion-less-seed; in the United States, the figure was over 55 per 
cent. Per capita national income in India in 1949 was estimated 
as $57 as against $1,453 in the United States. 
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CHAPTER 6 


= 


Commodities in the American Diet: 


Other Groups of Foods 


MEaT 


EAT tanks next in importance to the cereals as a group of 

foods contributing calories to the national diet, although its 
margin over the sugars and sirups, the oils and fats, or the milk 
and cheese is narrow. Meat in its aggregate, under definitions of 
the Food and Agriculture Organization of the United Nations 
(FAQ), is not so important a source of calories as the aggregate 
of other animal products, a list which includes eggs, milk and 
cheese, butter, and lard; and which often has included fish and 
shellfish. Calories consumed per capita per day in all these 
categories were as follows in 1948/49: 


Item Calories per day 

Meat 483 
Eggs 84 
Butter 95 
Lard 140 
Milk and cheese 431 
Fish and _ shellfish 20 

Total 1,253 


Calories from all animal products thus exceeded all calories 
(779) from cereals, but were less than half of the total calories 
(3,128) consumed per capita. Even so, few national populations 
can afford so high a proportion of animal-product calories. 
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The estimated retail weights of the several sorts of meats con- 
sumed per capita in 1948/49 ranged from 62.7 pounds of pork to 
2.0 pounds of game: 


Approximate 
_ Pounds calories 

Item per year per pound" 
Pork 62.7 1,810 
Beef 50.4 890 
Chicken yt 38 
Offal 10.1 a9) 
Veal 8.1 661 
Lamb and mutton 4.0 1,105 
Turkey a 797 
Game 2.0 ? 

Total 163.5 


* For data on calorie values, see reference 7. Values for pork, beef (trimmed 
to retail), veal, lamb are for medium-fat carcasses; for chicken, “‘roasters, 
dressed”; for turkey, “medium fat, dressed’; for offal, “liver, fresh.” 


Consumption of offal (livers, hearts, kidneys, chiefly) exceeds 
consumption of veal, lamb, or turkey; veal itself exceeds turkey 
in consumption. The turkey, a holiday meat, perhaps looms 
larger in national consciousness than in its relative consumption. 

“Pork,” as defined in the tabulation above, includes both the 
fresh and the smoked forms, as well as the canned. In other 
official tables, a general distinction is made between “lean pork” 
and “fat pork” (salt side and bacon); and consumption of “lean 
pork” is estimated as about 70 per cent of the total, “fat pork” 
as about 30 per cent. If we should count these two forms of pork 
separately, beef and not pork ranked highest in per capita con- 
sumption, lean pork second, fat pork fourth (after chicken). 

The carcass of the pig contains so high a proportion of fat, and 
fat yields so many more calories of energy than protein or car- 
bohydrate, that the importance of pork as a contributor of calories 
exceeds its importance in terms of retail weight consumed. But 
it should not be inferred from this that the pig herd of the country 
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contributes more than the cattle herd. Veal, milk and cheese, 
some offals, and butter are products of the beef herd, whereas 
the pigs contribute, in addition to their meat estimated above, 
only lard and part of the offals. The relative contributions of the 
two herds, expressed in calories per person per day, would be 
roughly as follows. It can only be a rough calculation because of 
wide ranges of error in converting pounds of animal carcass to 
calories. | 


Cattle herd Pig herd 
Beef 123 Pork 311 
Veal 15 Offal 6 
Offal 8 Lard 140 
Milk and cheese 431 
Butter ~ 95 
Total 672 457 


The cattle herd, while it supplies less meat than the pig herd, 
provides something like 50 per cent more calories. 

The list of meats consumed in the United States and regarded 
as important enough to estimate is not as fully representative of 
world consumption as is true of the cereals. In one or another 
part of the world goat meat, horse meat, duck meat, rabbit meat, 
reindeer meat, buffalo (not bison) meat, perhaps even camel 
meat, may loom large enough in consumption to warrant an 
accounting. Nevertheless cattle, pigs, sheep, and poultry provide 
the bulk of the meat eaten by the world’s population. The order 
of importance of goat, buffalo, and horse meat in human con- 
sumption would be difficult to establish. Equally difficult would 
it be to establish the relative proportions of the world’s consump- 
tion of animal products which are derived from feeding to the ani- 
mals respectively humanly edible grains and humanly inedible 
grasses and roughage. 

Little meat moves out of the Continental United States and 
little moves in. Practically all the meat consumed is home-grown. 
Average annual gross exports in the years 1947/48 and 1948/49 
were only about 386,000 metric tons, around 3.5 per cent as much 
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as was consumed domestically (retail weight); and against the 
gross exports are to be set gross imports of about 130,000 tons. 
The margin of net exportation is narrow, and may indeed not 
exist if one takes account also of live animals normally imported 
from Mexico and Canada. There is steady importation of canned 
corned beef from Argentina and Uruguay. The commodity lard 
(classed as a fat rather than a meat, but none the less part of 
the pig’s carcass) is, however, on an export basis. Gross exports 
of lard averaged 223,000 tons in the same years; there were no 
gross imports; and the quantity exported was a full fourth as 
large as the quantity consumed at home. 


SUGAR AND SIRUPS 


This food group, the third most important as a source of food 
calories and closely on a par with meat in this respect, is different 
from meat in status in international trade. Much less sugar 1s 
produced domestically than is imported from foreign countries, 
mainly Cuba, and shipped in from the territories of Hawaii and 
Puerto Rico. Average net takings from offshore in the years 
1947/48 and 1948/49 were 4.6 million metric tons in terms of 
refined sugar (although it is brought in as raw sugar and refined 
here); while average domestic production was only 1.7 million 
tons, about a fourth of the total. It is easy to see why, if in war- 
time ocean shipping becomes scarce or difficult, sugar prices are 
likely to skyrocket promptly and rationing and price control to 
be applied early. 

The bulk of the domestic output is beet sugar, while imports are 
cane sugar. The white granulated products are indistinguishable 
to such an ordinary consumer as myself, yet not a few believe in 
the superiority of cane sugar. 

The refined beet and cane sugar is heavily consumed as such, 
but much more finds its way into a vast range of end products 
like pastry, candy, and soft drinks. It also goes into canned and 
frozen fruits, jams and jellies, ice cream, sweetened condensed 
milk, canned vegetables, salad dressings, even tobacco products. 
Just what amounts go to the various end uses is not known. But 
in 1950 it seems that 4o per cent of the sugar went to households, 
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9 per cent to hotels and restaurants and institutions, and 51 per 
cent to manufacturers, of whom the bakers used most, the bev- 
erage makers next, the confectioners third. 

Other sweeteners than refined cane and beet sugar enter into 
American consumption. The list includes cane sirup, refiners’ 
sirup, and edible molasses from cane and beet; and additionally 
sorgo sirup, maple sugar and sirup, honey, and corn sirup. The 
aggregate weight of these items is about one-ninth of all the 
sweeteners consumed, and of these corn sirup is by far the most 
important. 


Ors AND Fats 


The oils and fats, as defined in the FAO categories, include 
butter and dard but not salt pork and bacon, which are grouped 
with the meats. They are commonly not so grouped in the statis- 
tical practice of the United States Department of Agriculture. 
Diversity of practice is comprehensible, for the salt pork and 
bacon consist so largely of pure fat that they may be said to re- 
semble margarine about as closely as meat. As a group, the fats 
and oils contribute nearly as many calories daily to American 
consumption as do the meats and the sugars (468 calories per 
capita per day, as compared with 483 from meat and 481 from 
sugars and sirups). 

Per capita annual consumption is divided rather evenly between 
five principal readily distinguishable products (average 1947/48 and 


1948/49) : 


Pounds per capita 


Item per year 
Lard 11.7 
Butter 10.2 
Shortening 9-6 
Vegetable oils ype 
Margarine 5-9 


The quantitative relationships change appreciably even from one 
year to another, though the general order may not for several years 
in succession; and the general order of importance changes over 
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the decades. In 1909, for example, butter ranked first rather than 
lard. Butter consumption per capita was then about 15 times 
larger than margarine consumption and 12 times larger than con- 
sumption of vegetable oils, whereas nowadays it is not even twice 
as large. 

Great technological advances in the handling of oils and fats 
have been made in recent decades. ‘Through processes of refining, 
bleaching, deodorizing, and winterizing, one liquid oil can be 
made a close equivalent to another in household and baking use; 
with hydrogenation, one solid fat can be made close to the prac- 
tical equivalent of another. Margarine can be made to simulate 
butter so closely that many people either are unable to differ- 
entiate or find the difference immaterial, especially since the price 
of margarine is normally the lower. Time was when hardened 
vegetable oil was regarded as an “imitation” of lard; nowadays it 
seems nearer the truth to say that lard is marketed in “imitation” 
of vegetable shortenings. 

By no means all of the fat consumed by Americans is covered 
by the group specifically designated “oils and fats.” The total 
number of grams of fat consumed per person per day (average 
1947/48 and 1948/49), from all types of food, was estimated as 
about 134. The group of “oils and fats” provided only 53 grams. 
Meat provided 42 grams, milk and cheese 25, all other food 
groups 14. It may be useful to think of the fats and oils falling 
within the FAO grouping as “visible fats” because they appear on 
the markets in readily distinguishable forms, whereas the fats in 
meat, in milk and cheese, and in other food groups are more 
nearly “invisible.” 

Our animal fats, lard and butter, go chiefly for human consump- 
tion, although some lard goes for soap or other industrial uses. 
The industrial uses—soap, paint, and varnish largely—absorb 
much more of the vegetable oil produced in the United States, 
whether from imported or from domestic oilseeds, than do the 
food uses. All vegetable oils used for all purposes in 1949 ap- 
proximated 4.5 million tons, more rather than less; and food uses 
were about a third of this, industrial uses two-thirds. Some 165 
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million tons of inedible tallow also went to industrial uses. The 
principal types of vegetable oils used in the United States are 
cottonseed and soybean as outstanding leaders, followed by coco- 
nut, linseed, corn, peanut, and tung or China wood. Minor vege- 
table oils are castor, oiticica, palm, palm-kernel, sesame, rapeseed, 
babassu, olive, sunflower-seed, and cocoa butter: substantially the 
full range of the world’s vegetable oils. Whale and fish oils find 
minor outlets in American consumption for industry. 

The country is self-sufficient, leaning toward the net-export 
status, in animal fats both edible and inedible. With respect to 
all vegetable oils and oilseeds taken together, however, imports 
exceed exports at least in value. Foreign-trade status differs from 
commodity to commodity within the group. Among the im- 
ported items, copra and coconut oil are particularly prominent. 

Wartime disturbances of exports and imports of the fats, oils, 
and oilseeds affect domestic fats-and-oils supplies not only directly 
but indirectly. The oil-cake residue of oilseed crushing is important 
as animal feed, particularly of dairy cows, and curtailment of it 
may reduce the production of milk itself and therefore the manu- 
factured products of milk, including butter. 


MILK AND CHEESE 


Milk is a versatile commodity. Calves are partially reared on it. 
It is consumed by people as whole milk, cream, skim milk, butter, 
buttermilk, cheese, whey, canned sweetened and unsweetened 
and condensed and evaporated whole and skim milk, dried milk 
either whole or skim, and ice cream. Pigs and chickens get some 
of the skim milk and whey. It must be difficult to account with 
exactitude for the quantities of milk, whether or not manufactured, 
consumed annually by the population of the United States, or by 
almost any other national population. The official appraisal of 
calories per person per day as published by the FAO in 1949 was 
revised two years later to yield a figure 6 per cent lower. Refine- 
ment of method and concept is bound to lead to such changes. 
The futility of overclose analysis of the statistics in national food 
balance sheets gains emphasis from this revision alone. 
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The revised data for 1948/49 suggest that, of all the estimated 
54,382,000 metric tons of milk produced by “cows milked” in that 
year, a trickle of about % of 1 per cent was exported as fresh whole 
milk; about 1 per cent was somehow lost or unaccounted for; 
something under 3 per cent went for animal feed—a total in these 
minor channels of disposition. of less than 5 per cent. What is 
more notable is that more went for manufacturing purposes than 
for consumption of fresh whole milk—about 60 per cent for the 
one, 35 per cent for the other. Of the large fraction used in manu- 
facturing, butter took the most (44 per cent), cheese and cream 
each about 16 per cent, ice cream and evaporated and condensed 
milk each about 11 per cent, all other products the small residue. 
In the course of a few decades it appears, if the estimates are de- 
pendable, that the proportion of total output consumed as fresh 
milk has risen and the proportion consumed as manufactured 
products has fallen. Of the portion consumed as manufactured 
products, the fraction going to butter has fallen and the fractions 
going into cheese, evaporated milk, dried whole milk, cream, and 
ice cream have risen. 

Clearly the fresh whole milk contributes more food calories 
to the national diet than any single manufactured product of milk, 
and butter as a commodity ranks next in importance in this 
respect. Cheese and cream come next in order. Substantial amounts 
of skim milk and buttermilk, residues of cream and butter manu- 
facture, are consumed as such; and they together provide more 
calories than does the milk (though perhaps not the combined in- 
gredients) in evaporated and condensed milk or in ice cream. 
Dried milk is the least important item as a contributor of food 
calories. 


OTHER Foop Groups 


Lumped together, the six remaining food groups (fruits, roots 
and tubers, eggs, vegetables, pulses and nuts, and fish and shell- 
fish) contribute only about as many calories to the national diet 
as does any one of the groups called meat, sugars and sirups, oils 
and fats, and milk and cheese—and of course considerably less 
than do the cereals. . 
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It is easy to identify the particular commodities entering into 
the minor groups called roots and tubers, pulses and nuts, and 
eggs. ‘The roots and tubers are either white potatoes or sweet 
potatoes in American consumption; other items of this general 
category, such as cassava and taro, are not sufficiently used to justify 
an accounting. The white potato is the most important single 
vegetable as a sources of calories for human consumption; it con- 
tributes about 86 calories per capita per day against about 12 from 
sweet potatoes, 36 from dried beans and peas, and $3 from all other 
vegetables as a group. The white potato, among the many vege- 
table products, is indeed outranked as a supplier of calories only 
by wheat flour, refined cane or beet sugar, corn meal, and perhaps 
one or two of the vegetable oils. In some other countries its im- 
portance is even greater. The Irish population derives four to five 
times as many calories per capita from white potatoes as does the 
American population. 

Eggs contribute about 84 calories per person per day, thus rank- 
ing with white potatoes. The eggs are more important than the 
meat of the chickens which lay the eggs, as milk and its products 
are more important than the meat provided by the cattle herd. 

The food group called pulses and nuts includes dry beans and 
peas, soybean products, peanuts (groundnuts in FAO terminology), 
and all kinds of tree nuts such as almonds, pecans, filberts, cash- 
ews, Brazil nuts, walnuts. The dry beans provide more than half 
of the 82 daily calories from this group, the peanuts more than a 
third, the tree nuts more than the dried peas and the soybean prod- 
ucts together. 

The nation stands in net-export status on eggs (presumably 
mostly dried eggs), with net exports running up to nearly 6 per cent 
of production in 1947/48 and down to less than 3 per cent in 
1948/49. There are small net exports of white and sweet potatoes, 
much larger net exports of dry beans, dry peas, and peanuts, for 
which the ratios of net exports (including shipments to possessions) 
to production, averaged for the years 1947/48 and 1948/49, were 
respectively 15, 49, and 30 per cent. Tree nuts in the aggregate, 
however, are in the net-import status. Net imports constituted 
about 4o per cent of available supplies in the years stated. 
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Taste 2. Per Caprra Consumption (Reta. WEIGHT) OF THE 
Most ImportANT VEGETABLES IN THE UNITED STATES IN 1945? 
(Pounds; percentages ) 











Edible Portion 





eto ; ae cas Wet pote Diy 

Item capita refuse weight matter weight 
Onions 20 6 ZG 42.5 2.9 
Corn, total 2.7 
Fresh 14.8 62 5-6 26.1 1.5 
Canned 5:0 fe) 5:0 22.0 ra 
Frozen fe fe) 3 26.1 i 
Cabbage, total 2.4 
Fresh, 36.5 ri aes 7.6 ee 
Sauerkraut, etc. Pel O 14 yes) sn 
Tomatoes, total 2.4 
Fresh 30.7 12 Pe 5-9 1.6 
Canned Lage O 135% 6.2 8 
Peas, total 1.8 
Fresh 4.0 55 1.8 25.8 1 
Canned 5:8 fe) 5:8 ha fe 1.0 
Frozen 1.0 fe) 1.0 25.8 A 
Carrots, total 1.4 
Fresh 02:3 12 LIK7 11.0 1.4 
Canned 4 fe) 4 8.1 + 
Frozen ay fe) 1 17-6 - 


The group of fish and shellfish is the least important of all food 
groups as a supplier of calories—only about 20 per capita per 
day. This includes fish whether fresh, canned, or cured. Imports 
exceed exports in all three categories, net imports of the group 
constituting about 20 per cent of the available supply. 

The vegetables consumed in the United States are so numerous 
that there must be difficulty in accounting for all of them. They 
are consumed fresh, dried, canned, pickled, and frozen. Aggregate 
consumption, averaging the years 1947/48 and 1948/49, was 
about 255 pounds per person per year according to the FAO 
system of calculation—a heavier weight than that of any other 
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TABLE 2. Per Caprra Consumption (Retam. WrIcHT) OF THE 
Mosr Imporranr VEGETABLES IN THE U. S. iN 1948*—Continued 
(Pounds; percentages) 








Edible Portion 





Consump- 
tion Per cent Per cent 
Item pais alii hein ae Gus 
Beans (snap), total La 
Fresh 10.0 10 9.0 Pick 1.0 
Canned 2.8 fe) 2.8 6.5 2 
Frozen a fe) = L3iz + 
Watermelons, total 26.1 54 12.0 7.9 9 
Lettuce, total 21.4 31 14.8 ne 8 
Celery, total 12.1 37 7.6 6.3 t- 
Beets, total | 5 
Fresh 4.3 25 3.2 12.4 4 
Canned 1.3 fe) ree 9:7 + 
Cantaloupes, total 10.2 53 4.8 6.0 3 
Spinach, total € 
Fresh 4.2 18 3-4 Be 2 
Canned 6 fe) 6 7.0 5 
Frozen od fe) ae age) + 
Cucumbers, total Me 
Fresh 4.5 30 a2 3-9 dl 
Pickled 3-4 fe) 3-4 3-9 5 | 


*For data on per capita consumption and on “per cent of refuse,” see 
reference 1; for “per cent of dry matter” in edible portions, see reference 2. 


food group except milk and cheese, and like it heavy in large part 
because of its water content. 

Judged by the weight of dry matter (which roughly approximates 
calorie value) of their edible portions, the most important vege- 
tables in American consumption are, in the order named, onions, 
corn, cabbage, tomatoes, peas, carrots, snap beans, watermelons, 
lettuce, celery, beets, cantaloupes, spinach, and cucumbers. This 
is not of course their order in consumption according to weight as 
purchased or weight with refuse eliminated. Table 2 gives infor- 
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Tasie 3. Per Carrra Consumprion (RETAIL WEIGHT) OF THE 
Mosr Important Fruits tN THE Unrrep StarTEs IN 1948? 
(Pounds; percentages ) 




















Consump- = ; Edible Portion 
tion er cen z 

Item as ae sine ae peers pr 
Oranges, total 4.51 
Fresh 35-4 28 25:5 12.8 3.26 
Canned as fruit 25 O 5 20.2 10 
Canned as juice 8.2 O 8.2 14.0 1205 
Apples, total 4.16 
Fresh 25.2 1 22e2 15.9 2 Bese. 
Canned as fruit 20 fe) 2.0 20.2 .40 
Canned as juice 2 fo) fe 10.0 03 
Frozen a fo) 3 15.9 £05 
Dried re O ~ 76.0 15 
Bananas, total 20.2 ee) ies 25.2 3.40 
Grapes, total 2.64 
Fresh 6.4 3 6.2 19.4 1220 
Canned as juice .6 Oo 6 12.0 oly 
Dried and O 1.8 76.0 1307 
Peaches, total 2.62 
Fresh 14.1 12 12.4 13.1 1.62 
Canned as fruit 4.6 fo) 4.6 19.1 88 
Frozen 3 fe) 3 Lat 04 
Dried 4) O 1 76.0 .08 





mation on weight as purchased, on refuse and trimmed net weight, 
on dry-matter percentage and dry weight, and also on quantities 
consumed fresh, canned, frozen, and pickled. Its precision is 
somewhat problematical, since the aggregate “as purchased” 
weight of these 14 items alone is equal to FAO’s statement of the 
weight of all the vegetables. But it suffices to indicate which vege- 
tables are most important and which are consumed in several 
forms. 

Taking the 14 leading vegetables together, it appears that con- 
sumption (dry-matter content) is about 80 per cent in the form of 
fresh vegetables, 20 per cent in the forms of canned, frozen, and 
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TABLE 3. Per Caprra Consumption (Reram WeIcHT) OF THE 
Mosr Important Fruits in THE U. S. 1N 1948"—Continued 
(Pounds; percentages ) 











Consump- Edible Portion 
tion Per cent 

per of Wet Per cent Dry 
Item capita refuse weight dry matter weight 
Grapefruit, total 1.65 
Fresh 12.2 34 8.1 1122 gl 
Canned as fruit 5 ° 5 20.2 10 
Canned as juice _—6.0 fe) 6.0 10.6 .64 

Plums and prunes, 
total nee iy, 
Fresh 2.6 5 an 14.3 .36 
Canned as fruit 8 fe) 8 21.4 Bs 
Canned as juice 8 fe) 8 12.0 10 
Dried ies fe) Ti 76.0 84 
Pears, total 1.09 
Fresh 6.2 17 5-1 ines 88 
Canned as fruit 1.1 fe) 1.1 18.9 21 
Pineapples, total 1.00 
Fresh 8 47 4 a 10 
Canned as fruit 2.6 Oo 2.6 22.0 4 | 
Canned as juice 2.4 Oo 2.4 8 aa 
Apricots, total 44 
Fresh ¥ 6 i 14.6 10 
Canned as fruit 1.1 O 11 22.7 oats 
Frozen 1 fe) 1 14.6 O01 
Dried 1 fe) 1 76.0 08 


* For sources, see Table 2. 


pickled, together. Consumption of canned vegetables much ex- 
ceeds that of frozen, which is relatively a new form but a growing 
one (less than half a pound per capita in 1937, retail weight, com- 
pared with 3.3 pounds in 1950). Corn, peas, tomatoes, and at a 
distance snap beans and beets, are the outstanding “canning vege- 
tables,” peas and corn the outstanding “freezing vegetables.” Peas, 
indeed, are more largely consumed canned than fresh. 
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The vegetable group, while not even of as great an importance 
as white potatoes alone as a source of calories, is relatively of 
much greater significance as a source of vitamins and minerals. It 
is also a most important source of pungent flavors, and of con- 
sistencies such as the crispness of celery and lettuce. Some must 
be cooked before consumption (as snap beans, corn, peas, beets). 
Some are customarily eaten raw almost entirely (as watermelons 
and cantaloupes). Others are eaten both raw and cooked (as onions, 
cabbage, tomatoes, carrots, celery, spinach). Although the subject 
appears not to have been investigated quantitatively, there seems a 
fair presumption that consumption of raw vegetables has regis- 
tered relatively the greater increase in recent decades. ‘The salad, 
now a common dish, was not so three or four decades ago. How- 
ever, canned vegetable juices (tomato) among the cooked items 
have increased markedly also. 

Canned and frozen vegetables stand in net-export status, fresh 
vegetables sometimes in net-export and sometimes in net-import 
status. The net exports of canned and frozen items run from 4 to 10 
per cent of domestic production of the items canned or frozen in 
different years. 

The fruits consumed in the United States in 1948/49 weighed, 
according to the FAO’s reporting, less than the vegetables (198 
pounds per person per year compared with 249 pounds), but con- 
tributed more calories per person per day (119 as against 83). They 
were, like vegetables, consumed fresh, canned, frozen, dried, and 
to some small extent pickled. 

Judged by weight of dry matter of edible portions, the most im- 
portant fruits were oranges, apples, bananas, grapes, peaches, grape- 
fruit, plums and prunes, pears, pineapple, and apricots. Table 3 
summarizes information on these leading fruits. It understates the 
relative importance of apples and grapes particularly, for no ac- 
count is taken of cider and wine in the official statistics. 

The apple appears to be the most versatile of the leading fruits, 
each of five forms of consumption (and these not including cider) 
being sufficiently significant to report upon. It has nevertheless 
tended to lose ground in per capita consumption, in competition 
notably with citrus fruits. 
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The banana appears to be the least versatile of the leading 
fruits, and is consumed almost exclusively fresh. The fresh form 
dominates in consumption also of oranges, apples, peaches, and 
pears. Pineapples, however, are consumed much more largely 
canned as fruit and juice than fresh; they are not dried and little 
frozen. Apricot consumption is also dominantly of the canned 
fruit, though the dried form is common. Grapes (raisins) and 
plums of prune type are consumed dominantly in dried form. 
Among the ten leading fruits, it is apples, peaches, and apricots 
that are most used in frozen form, and not as yet in large quantity. 

The nation is a net exporter of dried fruit (prunes and raisins), 
net exports in some years nearly equaling domestic consumption. 
Fresh fruits, canned fruits, and canned fruit juices are imported 
net. The major imported items are fresh bananas, practically all of 
which are brought from off shore, and pineapple canned as fruit 
and juice, which originates largely in the Territory of Hawaii. 

All foods which are imported net constitute only a small fraction 
of the nation’s supply of calories. Sugars and sirups and fish are 
the only major food groups occupying this status, although the 
subgroups tree nuts, fresh and canned fruits, canned corned beef, 
and some of the oilseeds which go into vegetable oils also belong 
here. The net imports of sugar and of fish provide something over 
10 per cent of the food calories consumed nationally, and other 
net-import items enlarge this fraction only slightly. Such a cal- 
culation tends, however, to minimize the importance of net im- 
ports. The net imports of coffee, tea, and cocoa, and of oilseeds 
having both food and industrial uses, are significant in American 
food consumption in a degree beyond that indicated by their 
calorie contributions alone. 
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Nutritive Components and “Recommended 


Nutritional Allowances” 


T)ROBABLY no single foodstuff—no single commodity—is of 
Pp such nutritional significance that the American people, if en- 
tirely deprived of it, would of necessity show an increase in rates 
of mortality or morbidity. Nutritional substitutes can be found 
even for milk. Of individual commodities there are no scientifically 
established or establishable nutritional “requirements.” People 
can achieve what science sets before them as a nutritionally ade- 
quate diet—so far as it is known—from collections of commodities 
different one from the other. Persons subject to allergies commonly 
do so, and no doubt one may say this of a vast number of families, 
among whom one never eats this commodity and another never 
eats that one. 

It is known to be different with several, at least, of what are 
often called the “essential nutrients.” Human bodies cannot func- 
tion normally over protracted periods when deprived of either the 
energy content of food; or of protein (usually composed of carbon, 
hydrogen, oxygen, nitrogen, and sulfur); or of any of several mineral 
elements including, according to Sherman (1, p. 34), phosphorus, 
iron, 10dine, calcium, potassium, sodium, magnesium, chlorine, 
manganese, copper, and “probably cobalt and zinc”; or of any of 
several organic substances called vitamins, including, if one counts 
those recommended for ingestion by the Food and Nutrition 
Board (FNB) of the National Research Council in the United 
States (2, passim), ascorbic acid (Vitamin C), thiamin (Vitamin 
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B,), riboflavin (Vitamin B. or G), niacin (nicotinic acid), folic 
acid (Vitamin M), Vitamin A or the carotene from which it is 
formed in the body, Vitamin D or the effective substitute, ex- 
posure to sunlight with its ultraviolet rays, and Vitamin K. 

Nutritional science has not, however, completed its first taskk— 
that of determining with certainty the full list of “essential nu- 
trients.” There is also a difficult problem in ranking the known 
essential nutrients according to degree of essentiality, or con- 
versely according to the seriousness of impairment of normal 
human bodily functioning brought about by deprivation of each. 
It is not for the layman to attempt this. Readers of this book are 
referred to the scientific literature. Here it suffices to say, summarily 
and too briefly, that deprivation of calories entails death by star- 
vation; of protein alone, cessation of growth and of repair of 
bodily tissue; of iron, anemia; of iodine, goiter; of calcium, disease 
of the bones; of ascorbic acid, scurvy; of thiamin, beri-beri; of 
niacin, pellagra; of Vitamin D (or sunlight), rickets and other bone 
disorders; of Vitamin A, disease of the eye; of Vitamin K, hem- 
orrhage. It seems safe to say that every individual must suffer 
malaise of some sort from complete deprivation of any of the 
listed essentials (and perhaps others not yet known), while at the 
same time complete deprivation of some would entail more rapid 
and extensive damage to the body than complete deprivation of 
others. Additionally, it seems safe to say that deprivation of any one 
of most of the known essential nutrients would tend to reduce the 
resistance of the human body to infections of many sorts—infec- 
tions not themselves originating in the lack of an essential nutrient, 
but whose opportunity to damage and overwhelm the human body 
is enhanced by absence of the nutrient. And for “absence” one 
may read “deficiency.” 

The second task of nutritional science also is not concluded: 
that of ascertaining precisely how much of each known essential 
nutrient is necessary for normal functioning of the human body. 
One of the difficulties is to define “normal functioning.” It does 
not seem possible to answer, on the basis of nutritional science, 
such a question as the following: what commodities in what 
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minimum quantities, containing what essential nutrients in what 
minimum quantities, would have to be supplied over a two-year 
period to a besieged urban population in order to maintain nor- 
mal bodily functioning of that population? Still less does it seem 
possible to answer this question if one adds, “at minimum cost.” 
Despite the tremendous advances in scientific knowledge of nu- 
trition in the past few decades, an answer would still have to be 
given in approximate rather than in scientifically exact terms. It 
might take the form, so far as I comprehend the literature, of ad- 
vice to provide the population with specified quantities per capita 
of milk, lightly milled grain, vegetables, and fruits. ‘Then the popu- 
lation would have available more than the minimum of each 
known essential nutrient. It would remain uncertain whether all 
essential nutrients would be supplied, and no answer would be 
given to the problems of providing no more than minimum quan- 
tities of the known essential nutrients. One does not belittle nu- 
tritional science in saying this. Five or six decades ago, there was 
no intellectually acceptable explanation of the causes of such 
common diseases as scurvy, beri-beri, or rickets, nor would it have 
been possible to say with intellectual certainty that a beleaguered 
population could be maintained in nutritional health with milk, 
lightly milled grain, vegetables, and fruits. 


STANDARDS AND ALLOWANCES 


In the United States, the FNB, a quasi-official organization, has 
published since 1941 recommendations concerning quantitative 
intake of essential nutrients. These recommendations (1948 te- 
vision) are described as “Objectives toward which to aim in plan- 
ning practical dietaries . . .” (2). They are said to be “intended to 
represent not merely the literal (minimal) requirements of average 
individuals, but levels enough higher to cover substantially all in- 
dividual variations in the requirements of normal people.” 

The FNB has chosen to make recommendations concerning 18 
dietary essentials. Besides water (which “should be allowed ad 
ibitum”) and salt (“most persons do not need more salt than 
usually occurs in prepared foods”), comment without highly 
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specific quantitative recommendation is accorded to fat, iodine, 
phosphorus, copper, Vitamin K, and folic acid. For Vitamin D, 
specific numerical recommendation is made only concerning chil- 
dren to age 20, and pregnant and lactating women. Specific nu- 
merical recommendations are stated for calories, protein, calcium, 
iron, Vitamin A, thiamin, riboflavin, niacin, and ascorbic acid, and 
quantities are recommended according to (1) sex of persons over 
12 years old, (2) age of persons under 21 years old, (3) degree of 
physical activity of adults of both sexes (sedentary, physically 
active, and with heavy work for men; sedentary, moderately active, 
and very active for women), (4) special conditions of women 
(latter half of pregnancy, lactation), and (5) size (weight) of body 
in each sex and age group. The recommended allowance of each of 
the nine nutrients is higher for pregnant and lactating women than 
for sedentary women. The allowances for physically active boys 
age 16-20 and weighing 141 pounds are uniformly higher than the 
allowances for physically active adult men weighing 154 pounds. 
Except for Vitamin A, the allowances for physically active girls age 
13-15, weighing 108 pounds, are higher than those for physically 
active women weighing 123 pounds. Allowances of all nutrients 
except calcium for children of both sexes under 12 years of age 
increase with age and body weight. One must then infer that the 
desirable composition of the food supply of any large population 
with respect to each of the essential nutrients would vary with 
age composition of that population, with its sex composition, with 
size of bodies within the age groups, and with degree of physical 
activity. We shall see that there are other influences also. 
Nothing in the FNB’s statement suggests that either pure fat or 
pure carbohydrate is essential to good nutrition; the known func- 
tion of each is simply to provide calories not supplied by protein. 
The FNB recommends that 20-25 per cent of calories be supplied 
by fat, but the basis of recommendation is stated to be food habits 
more than physiological requirements; the human need for unsat- 
urated fatty acids, demonstrable for animals, is stated not to be 
known. As to phosphorus, the essentiality is certain but the FNB 
concludes that need for it will be met if calcium and protein 


98 The World’s Food 


needs are met. “A good diet normally will supply sufficient cop- 
per.” “The requirement for Vitamin K usually is satisfied by any 
good diet except for the infant in utero and for the first few days 
after birth.” “The quantitative requirement [for folic acid] can- 
not be closely estimated from evidence now available.” 

Nothing in the FNB statement suggests that protein allowances 
need be satisfied in any part with protein of animal origin. Appar- 
ently it is the view of nutritional science that a physiologically 
satisfactory intake of protein can be had from proteins of vegetable 
origin, provided that those proteins furnish an appropriate com- 
bination of amino acids. 

The FNB’s recommendations have changed with the develop- 
ment of nutritional science. The following tabulation compares 
(with reference to the sedentary adult male weighing 154 pounds) 
the first recommendations of 1941 with those of the revision 
of 1948. 


Percentage 

Nutrient 1941 1948 change 
Calories (number) 2,500 2,400 — 4 
Protein (grams) 70 70 Oo 
Calcium (grams) 8 1.0 +25 
Iron (milligrams) 12 12 fo) 
Vitamin A (international units) 5,000 5,000 fe) 
Thiamin (milligrams) 1.5 1.2 — 20 
Ascorbic acid (milligrams) 75 eis fe) 
Riboflavin (milligrams) 22 1.8 — 18 
Niacin (milligrams) 15 12 — 20 


The recommended calcium allowance was enlarged 2 5 per cent 
in seven years; allowances of thiamin, riboflavin, and niacin re- 
duced by about a fifth; the calorie allowance reduced by 4 per 
cent. Changes of a fifth or a fourth in quantities recommended 
for daily ingestion of any nutrient must be regarded as rather 
drastic ones when translated into national food supply and con- 
sidered in their bearing on national food policy. One is impelled 
to wonder if the one-time hue and cry to enrich bread and flour 
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with thiamin especially would have been quite so effective in the 
light of 1948 recommendations as in the light of those of 1941. 

The recommendations of the FNB do not pertain to minimum 
daily requirements of the essential nutrients, but to higher levels. 
The United States Food and Drug Administration (FDA), how- 
ever, does specify quantitatively “Minimum Daily Requirements 
of Specific Nutrients” (3), meaning that amounts less than speci- 
fied would produce demonstrable signs of nutritional deficiency. 
So far as a comparison can be made, it is as follows: 


FDA FNB (1948) 
Nutrient “Adults” Sedentary adult male 

Vitamin A (international units) 4,000 5,000 

Thiamin (milligrams) 1.0 1.2 
Ascorbic acid (milligrams) 30 75 

Riboflavin, (milligrams ) 2.0 1.8 
Calcium (grams) ay hs 1.0 
Iron (milligrams ) 10 12 

Phosphorus (grams) 75 LiKe 
Iodine (milligrams ) 1 .15-.30 


“ Calculated. The FNB’s statement is that for adults other than pregnant 
and lactating women, “the phosphorous allowances should be approximately 
1.5 times those for calcium”; and its allowance for calcium for the sedentary 
adult male is 1.0 gram. 


The FNB’s recommended “goals” are usually considerably larger 
percentagewise than the FDA’s statement of minimum require- 
ments; but the reverse is true of riboflavin. Perhaps the difference 
in years of promulgation has much to do with the indicated 
differences of statement. 

The science of nutrition is not confined to the United States. 
Authorities elsewhere formulate recommendations for guidance 
of the public in intake of essential nutrients, and do not in- 
variably agree with American authorities. There are difficulties in 
setting forth properly comparable recommendations, but roughly 
comparable ones are shown in Table 4 for the “sedentary adult 
male” of the United States, Canada, and the United Kingdom. 
It is not clear that the degree of physical activity of the “sedentary 
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adult male” is identically defined by the several authorities; and, 
as indicated in the table, the “sedentary adult males” are not of 
identical body weights. The recommendations concerning Vitamin 
A are not similarly expressed. It also seems that the recommen- 
dations of the FNB contain a larger “margin of safety” than those 
of the Canadian Council on Nutrition (CCN) and the British 
Medical Association. But it can certainly be said with assurance 
that none of these organizations would expect to find, in large 
samples of sedentary adult males of the weights specified and living 
on the recommended food intakes (if the samples could be ob- 
tained), indications of morbidity due to nutritional deficiency in 
more than a very small fraction (abnormal people) of the samples. 
Each organization must surely be recommending what, in its 
opinion, is enough; the differences mostly represent diverse opin- 
ions about margins of safety. 

There is not much diversity of opinion concerning recommen- 
dations for calorie intake; nor is diversity prominent with respect 
to protein, although the British Medical Association takes the 
position that protein requirements vary with physical activity of 
adult males while the other two authorities do not, conceding 
only variation with body weight. The Canadians recommend in- 
takes of calcium and of Vitamin A varying with adult body weight; 
the Americans and British do not. The Americans do not rec- 
ommend that intake of riboflavin vary with physical activity; the 
British and Canadians do. Americans recommend variation of 
ascorbic acid intake with adult body weight; British and Canadians 
do not. All told, the American recommendations are larger than 
the British and the Canadian. If one compares recommendations 
for the 160-pound Canadian with the 154-pound American, the 
Canadian recommendation is the higher only for calories (a differ- 
ence mainly attributable to higher body weight of the Canadian ) 
and equal for protein. On all other recommendations the Ameri- 
cans are the higher—presumably in Vitamin A, for which the 
difference is not readily calculable, but by 33 per cent on calcium, 
50 on riboflavin, 60 on thiamin and niacin, 100 on iron, 150 on as- 
corbic acid. 
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The layman may well feel frustrated in a search for coherence 
in these diverse findings of science. He is entitled to inquire how 
large a “margin of safety” he really ought to compass. He may well 
wonder how the food intake of an army ought scientifically to be 
planned, and against what standard of intake “adequate for 
health” the actual or estimated intake of a population ought to be 
set in order to frame an answer to the question: is this population 
well fed in the sense of ingesting not necessarily what it wants 
and likes but what it needs? 


CALoriE “REQUIREMENTS” 


We have observed that quasi-official advisory organizations, 
in their statements of recommended daily allowances of nutrients, 
recommend that daily ingestion of some essential nutrients should 
vary with age, sex, condition of adult females, body size, and 
physical activity. It may be illuminating to press further into the 
question of the various factors which cause daily calorie require- 
ments of large groups of people to vary. For reasons of brevity, 
I shall exclude from consideration young people (say under 20 
years of age) and pregnant and lactating women. 

The factors most commonly mentioned as affecting calorie 
requirements of healthy adults are (1) race, (2) sex, (3) age, (4) 
body weight, (5) bodily activity, and (6) external climatic en- 
vironment. These are to be regarded as independent influences, 
although in fact they cannot be if only because advance of age 
at some point entails curtailment or physical activity and change 
of body weight. The “requirement” of calories is to be regarded 
as that number of calories sufficient to maintain body weight 
without loss or gain over a period of say 4o years if physical ac- 
tivity remains constant, and similarly appropriate to maintain 
health. The requirements of diseased persons are not at issue. 

Nutritional science now concludes that “race” (whatever that 
may be) is not an independent influence upon calorie require- 
ments. Writing in 1950, the Committee on Calorie Requirements 
of the FAO (6) said: “In other words, race per se does not in- 
fluence calorie requirements.” A group of healthy adult brown 
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people or white people would have the same per capita calorie 
requirement as a group of yellow, red, or black people if each 
group was of the same sex, age, and body weight, followed an 
identical regime of physical activity, and lived under identical 
climatic circumstances. If “race’”” means something other than 
skin color, apparently the same comment can be made about the 
calorie requirement of Javanese, Englishmen, Chinese, Mexicans, 
Eskimos, Pygmies, Germans, Spaniards, Pakistanis, and Berbers 
—to name no more. It may be, however, that “race” is a factor 
bearing indirectly on calorie requirement, if it be true (1) that 
the relationship between calorie requirement and body surface 
(area) is closer than the relationship between calorie requirement 
and body weight, and (2) if some “races” are characteristically 
rotund and others characteristically slatlike. Of two men identical 
in body weight, a tall thin one will have a much larger body 
surface than a short plump one. It has not been demonstrated, 
however, that any large population group living in contiguous 
territory differs much in bodily conformation from any other large 
group. One therefore presumes, in general comparison of large 
populations, that per capita calorie requirement is proportional in 
about the same degree to body weight and to body surface. 

Nor does sex per se appear to exert an independent influence 
on calorie requirement. ‘The CCN recommends exactly the same 
daily ingestion of calories for sedentary adult males and sedentary 
adult females (not pregnant or lactating) if their body weight 
is identical. Therefore the per capita calorie requirement of a 
group of healthy (but not pregnant or lactating) women of any 
so-called “race” would be the same as the per capita requirement 
of a group of healthy men of any race, provided that the age, 
the physical activity, the body weight, and external temperature 
are identical. Again the influence is indirect: women are usually 
lighter in body weight than men, and (in some places at least) 
normally engage in less arduous physical activity than men. 

As to age as an influence on calorie requirement, the FAO's 
Committee on Calorie Requirements observes initially in its dis- 
cussion: “Previous scales of calorie requirements have, in general, 
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made no differentiation between the requirements of adults of 
different age.” This is true of the recommended daily allowances 
of the American, Canadian, and British nutritional advisory 
groups cited above. Their recommendations for daily calorie in- 
gestion vary with body size and activity, but not with age of 
adults (or with external temperatures). ‘The FAO’s Committee 
then states (p. 19): 


The available data indicate that, in the basal metabolic state and 
in the “resting” condition, energy expenditure per unit of body size 
decreases regularly after the early twenties. In men the relation be- 
tween age and basal metabolic expenditure is substantially linear, and 
at the age of 65 the latter is about 20 percent less than at the age of 
25. In women the decline is somewhat less rapid, up to the age of 45 
or thereabouts. In both men and women there is a tendency to reduce 
activity, and especially voluntary activity, with increasing age, and the 
decline in energy expediture for activity is likely to be proportionately 
more rapid than the decline in basal metabolic expenditure. 


Thus the independent effect of age on calorie requirements of 
adults is to reduce them, and there is an indirect effect in the 
same direction exerted by age in curtailing physical activity. 

The Committee goes on to suggest that the calorie requirement 
falls, on account of increasing age, by 7.5 per cent per decade 
after the age of 25. Let us translate this. The daily calorie re- 
quirement of the Committee’s “reference man,” who is 25 years 
old, healthy, weighs 143 pounds, lives in the temperate zone in a 
mean annual temperature of 50° F., and whose physical activity 
is that of a worker in light industry, a truck driver, a dairy farmer 
or market gardener, or a general laboratory worker, is given as 
3,200 calories. Reduced by 7.5 per cent per decade, that require- 
ment would fall from 3,200 calories at age 25 to 2,860 at 35, 
to 2,520 at 45, to 2,160 at 55, to 1,810 at 65. This reduction of 
1,390 calories is equivalent to more than 40 per cent. It is clearly 
not, although the phrasing of the Committee’s report suggests 
that it is, a reduction attributable solely to advancing age. The 
Committee itself states, in the quotation above, that metabolic 
expenditure of energy is what declines with age per se, to the 
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extent (in men) of 20 per cent in the 4o years between ages 25 
and 65. The metabolic expenditure (calories required substantially 
while sleeping on an empty stomach) of the Committee’s 25- 
year-old reference man would be about 1,700 daily, not 3,200; 
a decline of 20 per cent in metabolic expenditure over 40 years 
would be around 340 calories, not 1,390 calories. It seems, then, 
that the Committee’s suggested scale of reduction of calorie re- 
quirements by 7.5 per cent decennially after age 25 is a reduction 
attributable far more to postulated decline in physical activity as 
an indirect effect of age than in decline in basal metabolic ex- 
penditure which is a direct effect of age. 

The practical effect of this somewhat revolutionary statement 
on decline of calorie requirement with age is to lessen appreciably 
the difference, or even to reverse the relationship, between certain 
national population groups with respect to their estimated daily 
calorie requirement per capita. In some nations of the world 
(shall we say “privileged” or “wealthy”?) the proportion of the 
population aged 50 and above may run as high as 40-45 per cent; 
in others (shall we say “underprivileged” or “poor’?) the pro- 
portion in that age group may run as low as 10-15 per cent. It 
would be tedious to present detailed calculations. Let us, how- 
ever, take first a population (A) that is relatively old like the Amer- 
ican, British, or German, with about 40 per cent of its people 
aged 50 and more, 38 per cent aged 20-49, and 22 per cent under 
20; and second a population (B) that is relatively young like the 
Javanese, Indian, or Egyptian, with only about 12 per cent of 
its population aged 50 and more, 43 per cent aged 20-49, and 45 
per cent under 20. Assuming body sizes identical within the age 
groups of the two populations, and external temperatures and 
physical activity the same for each, the daily per capita calorie 
requirement of population A, the “older” one, works out on the 
FAO Committee’s principle of decline of requirement with age 
as 2,267 calories, whereas the daily requirement of population B, 
the “younger” one, works out higher, as 2,337 calories. But if we 
use the older principle, presuming all adults to have requirements 
unchanged by age, then the daily requirement of population A 
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becomes the higher at 2,644 calories and that of population B 
the lower, at 2,487 calories. Thus the daily requirement of the 
older population works out as 14 per cent lower by the new 
method than by the old, whereas the requirement of the younger 
population works out only 6 per cent lower. The spread is lessened. 

All this has importance because it has become an international 
habit to compare the estimated per capita calorie “requirement” 
of one nation with another, and by and large to demonstrate 
numerically that “privileged” nations meet their “requirements” 
while many “underprivileged” nations do not. Readers of allega- 
tions of this sort may do well to bear in mind the imprecision of 
calculations of national per capita calorie requirements. ‘There is 
certainly no way to assess how extensively differences in physical 
activity between national population groups affect their calorie 
requirements; there is even no way to ascertain whether in fact 
there are differences in national physical activity. The FAO Com- 
mittee has not solved this problem by introducing a principle 
allowing for specified quantitative decline of calorie requirement 
stated to be with age but actually much less with age per se 
than with assumed decline in physical activity accompanying ad- 
vancing age. My own preference would have been for quantitative 
allowance for decline of calorie requirement with age conceived 
in terms of decline in metabolic activity only. Too little is known 
about physical activity to warrant allowance for it on scientific 
principles. 

Whether following the FAO Committee’s principle or the 
older one, the calculated per capita calorie requirements of two 
populations as widely different in sex and age composition as 
national populations are likely to be in the world as we know 
it is only of the magnitude of 3-6 per cent. One may safely con- 
clude that such differentials are not of large potential importance 
as causes of differences in per capita calorie requirements of na- 
tional populations. 

Not so with differences in body weight. Other things equal, 
they may profoundly affect calorie requirements. The CCN rec- 
ommends 1,825 calories daily for a sedentary man weighing 100 
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pounds, but 2,925 calories—6o per cent more—for a sedentary 
man weighing 200 pounds or twice as much. Here the degree of 
physical activity, the age, the climatic environment, are assumed 
to be the same. Probably no national population groups char- 
acteristically exhibit such wide differences in body weight of 
average adult males as 100 pounds in the one and 200 pounds in 
the other. But differences between 110 pounds and about 160 
pounds are demonstrable (see Chapter 12); and if these exist, 
there is good reason to conclude that differences in average body 
weight of populations may cause national per capita calorie re- 
quirements to differ widely. 

Differences in physical activity may, theoretically at least, give 
rise to differences in calorie requirements properly to be described 
as tremendous. For a man (154 pounds) “with heavy work’ the 
FNB recommends nearly go per cent more calories daily than 
for a sedentary man of that weight. The British Medical Asso- 
ciation recommends 122 per cent more calories daily for a man 
(143 pounds) at “extremely heavy work” than for a man of that 
weight at sedentary work. The CCN, referring to men weighing 
160 pounds, recommends go per cent more calories daily for one 
at “very heavy” work than for one at sedentary work. Clearly, 
then, if national populations really differ a good deal in physical 
activity, the per capita requirements of calories must differ greatly 
for that reason. 

The three national nutritional authorities make no recommen- 
dations concerning variation of calorie intake according to climatic 
environment. But the FAO Committee takes account of this as a 
factor affecting calorie requirement. Its suggested rule is that, 
if one nation lives in a climate with an annual average external 
temperature of 50° F., another where the temperature averages 
68° F., and a third where the temperature averages 32° F., the 
calorie requirement per capita (other influences equal) will be 
5 per cent lower in the second than in the first, and 5 per cent 
higher in the third than in the first. Cold climate elevates calorie 
requirement, warm climate reduces it. In the world as it is in- 
habited, nations generally occupy territories such that national 
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average annual temperatures range from about 40° to 80° F. 
Hence one may suppose that the maximum influence of climatic 
environment on the per capita calorie requirement of nations 
might cause the requirement of one to stand some 10 per cent 
higher than that of another. 

As potential causes of international differences in per capita 
calorie requirements, then, differences in national body size and 
in physical activity rank as far more significant than differences 
in race (nonexistent), in sex and age composition of populations, 
or in external environment. Yet it remains impossible to state 
numerically and with precision the per capita calorie requirement 
of any nation, and this is so chiefly because practically nothing 
is known about what may be an important influence, the degree 
of physical activity. 


AMERICAN INTAKE OF NUTRIENTS 


The United States Department of Agriculture regularly pub- 
lishes (7) estimates of the nation’s annual per capita daily civilian 
“consumption” of 11 essential nutrients. These estimates are the 
joint product of the Bureau of Agricultural Economics, which 
prepares the estimates of per capita consumption of commodities, 
such as were considered in Chapters 5 and 6; and of the Bureau of 
Human Nutrition and Home Economics, which, using tables of 
food composition of the several commodities, calculates from the 
data on commodity consumption the quantities of 11 nutrients 
which the population “consumes” or has available “at retail level.” 
Thus the estimates of consumption of nutrients, like those of con- 
sumption of commodities, are not estimates of per capita inges- 
tion. It is substantially certain of both that consumption exceeds 
ingestion, though to what extent, it is not possible to say with 
more than the roughest approximation either of any commodity 
or any essential nutrient. Perhaps the percentage difference be- 
tween consumption and ingestion of some nutrients which tend 
to be dissipated in the cooking process is much larger than the 
difference between consumption and ingestion of any commodity. 
The estimates of nutrient consumption include, since 1946, the 
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iron, thiamin, riboflavin, and niacin added to prepared cereals, 
bread, and white flour. Factual additions of Vitamins A and D 
to dairy products and margarine are not, however, included. 

One of the legitimate uses of these estimates of annual per 
capita consumption of essential nutrients is to enable one to 
know, as the data accumulate year after year, something of the 
trends and shifts in consumption of each. Yet it is more or less 
legitimate also to ask how far they bear upon the questions 
whether the nation is well fed and whether or not its diet is im- 
proving. ‘Taken alone, the estimates provide no suggestion of an 
answer to these questions; they must somehow or other be set 
against a standard specifying how much of each nutrient the 
nation ought to consume for achievement of health so far as 
nutrition alone affords it. One had best turn, then, to a com- 
parison of estimated consumption of essential nutrients with the 
authoritative recommended allowances for ingestion of the FNB. 
This comparison, however, is by no means simple and straight- 
forward; for the FNB does not set up recommendations concern- 
ing national per capita ingestion of nutrients. It recommends 
allowances for persons differing in age, sex, body weight, and 
physical activity, but not for the “average person.” Wisely, neither 
the Department of Agriculture nor the FNB ventures to publish 
a comparison of actual per capita consumption (or ingestion) of 
nutrients with a standard for per capita ingestion. 

In Table 5 are shown (1) estimates of civilian consumption 
per capita of nutrients in 1950; (2) these estimates converted 
very roughly to quantities consumed in 1950 per “statistical 
adult male”; (3) the quantities consumed per statistical adult 
male reduced by 20 per cent so as to represent roughly the 
hypothetical ingestion per statistical adult male; (4) the FNB’s 
recommended daily allowances of nutrient ingestion for an adult 
male weighing 154 pounds and engaged in “physically active” 
work; and (5) the CCN’s standards for ingestion of nutrients by 
an adult male weighing 160 pounds and engaged in “moderate” 
work. Here we make an effort to convert estimated actual con- 
sumption into estimated actual ingestion, and to compare this 
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as best one can with scientific recommendations for ingestion. 

On the face of it, the calculation gives no ground for presuming 
that the nation in 1950 was not, on the average, well-fed accord- 
ing to the recommendations of nutritional science. Hypothetical 
ingestion per statistical adult male, as calculated, at least exceeds 
with respect to each nutrient—and by a margin of barely less 
than 10 per cent for any and much larger percentages for most 
—the FNB’s recommendations for intake of physically active 
adult males weighing 154 pounds. The excesses are mostly larger 
on comparison with Canadian standards. 

Yet one must not conclude too much. The conversion of per 
capita consumption to consumption per statistical adult male is 
not overrealistic: it simply presumes that, so far as concerns re- 
quirements of calories, the requirement of an adult male aged 
15-59 stands in the ratio of 1 to .8 with respect to adult females 
aged 15-59 and all adults over 60; in the ratio of 1 to .78 with 
respect to children aged 10-14, and in the ratio of 1 to .52 and 
1 to .28 with respect to children in the age groups 5-9 and under 
5. Nor is the estimation of “hypothetical ingestion per statistical 
adult male” demonstrably trustworthy: it simply assumes waste 
and loss of each nutrient between “retail level’ and ingestion 
to be 20 per cent, whereas practically nothing is known of the 
facts and the loss might well be greater for some nutrients and 
less for others. Finally, one cannot possibly know if the proper 
“standard” of ingestion to which “hypothetical ingestion” should 
be compared is for the “physically active” adult male of 154 
pounds, or might better be for either a sedentary male or one 
more active than the physically active one; and of course one is 
not clear whether the FNB’s allowances serve the purpose better 
or worse than the Canadian allowances. Nor do we know whether 
the nation was growing fat or thin in 1950. 

The statistical excursion ends, then, in a fog of uncertainty. 
We may have from these data, especially if we buttress them with 
general observation of mortality and morbidity and the reasons 
assigned, a presumption that on the average the nation seems to 
have been well-fed, according even to relatively high nutritional 
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standards, in 1950. It is not possible, however, and is against rea- 
son, to leap to the conclusion that everyone was well-fed. There 
must have been persons who were not, with respect to one nutrient 
or another; that is to say, the nation must then have contained, 
as one must suppose it always has contained, a fringe of persons 
so uninformed or opinionated as not to eat sensibly and another 
fringe so hard pressed by poverty as to be unable to afford to. 
Some may have eaten too much for their nutritional health. It 
seems a moot question whether ignorance, recalcitrance, or 
poverty could now (if ever) be singled out as the most important 
cause of such undernutrition and malnutrition as exists in the 
United States. And the problem of stating with precision what 
fraction of the population at any particular time is undernour- 
ished or malnourished remains unsolved, as does the problem of 
stating with precision the length of time during which individuals 
stand in those situations. 

It seemed reasonable to the Bureau of Home Economics of the 
United States Department of Agriculture (8) to write in 1941, 
on the basis of surveys of consumers’ food intake made in the 
middle 1930’s compared with certain nutritional standards, that 
of all the families in the United States, a third or more were ill- 
fed—at least if “ill-fed” meant consuming diets not providing, 
for a brief period of time, an arbitrary minimum amount of 
each of the following nutrients: protein, calcium, phosphorus, 
iron, Vitamin A, thiamin, ascorbic acid, and riboflavin. The con- 
clusion was more impressive then than it is now, when more is 
known about standards and intake. Perhaps it is best to draw a 
curtain over this episode in interpretation of national nutritional 
status, promulgated as it was on the eve of war. Certainly it is 
best to do so over three sentences with which the publication 
opens: 

“Strong and alert nations are built by strong and alert people. 

“Strong and alert people are built by abundant and well-bal- 
anced diets. 


“No nation achieves total strength unless all of its citizens are 
Wellifed.a 280 
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One is impelled to wonder if the empires of Alexander, of 
Rome, of the Mongols, the Arabs, the Incas, the Aztecs, waxed 
as their people increasingly ate abundant and well-balanced diets, 
and waned as they increasingly failed to do so. One who reads his- 
tory is substantially impelled to conclude that something other 
than food affected the waxing and the waning, and even that 
food had very little to do with it. One who observes the inter- 
national scene in recent years is impelled to doubt if better eating 
would have helped Americans in resolving the “cold war’ with 
communism. Or would our leaders have been more “alert” if 
they ate better balanced meals? 
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Food-Price Relationships at Retail Level 


HIS chapter establishes, on the basis of empirical evidence so 
lee as feasible, the presumption that there exists and has long 
existed a scale or hierarchy in the prices of different foods paid by 
consumers such that the prices of first-processed grain products 
(flours and meals of various sorts) and of starchy roots and tubers 
(such as white and sweet potatoes, yams, manioc, and taro, and 
also the bananalike plantain) tend to be the lowest per 1,000 
calories of all food prices. If this is so, then the poorest people of 
the world may be expected to lean much more heavily on these 
foods to satisfy hunger or energy requirements than would the 
wealthier; economic pressure would create such an outcome. One 
would expect, on comparing the food intake of national popu- 
lations or of any large population groups, to find the poorest 
populations deriving a relatively large fraction of their calorie 
intake from these starchy staples, and the wealthier populations 
a smaller fraction. If the starchy staples remain in a given country 
relatively the cheapest over long periods of time, one would expect 
with rising income of the country that the ratio of starchy staple 
calories to total calories consumed would fall. 

Price relationships between foods are usually expressed in terms 
of units of money per unit of weight or of volume—cents per 
pound or quart. But in order to attack the problem posed here, 
it is advisable to translate such quotations into prices per unit of 
energy in the food. I shall use prices per 1,000 calories. 
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LocaL AND NATIONAL Prices 


Students were requested, in January 1953 at Palo Alto, Califor- 
nia, to record the prices at which they could buy in retail stores 
44 common foods (common in terms of United States consump- 
tion, as indicated in Chapters 5 and 6). The results of this inquiry 
are summarized in Table 6. 

One is struck by the wide differences in the prices recorded. 
Only on 4 items of 44 were the high observations 25 per cent or 
less above the low observations: sugar, fresh milk, canned corn, 
and beef rib roast. On g items of the 44, the high price was more 
than double, the low, although errors of observation played a part 
in some of these. The fact is that a housewife in Palo Alto could 
save a good deal by “shopping around”—provided she felt it worth 
the time and gasoline to travel from store to store. On the other 
hand, she could not have chosen a store (among those observed) 
where prices were consistently either higher or lower than in 
other stores in the neighborhood. One store had the highest prices 
on g of the 44 items yet not on 35; another had low prices on 9g of 
44 items yet not on 35; most stores had high prices on several 
items and at the same time low prices on several others. Even 
allowing for the likelihood that some of the larger spreads in 
prices between stores on seemingly identical items were due to 
differences in quality and packaging, I think it probable that the 
normal situation in Palo Alto and in the United States is that 
(1) the housewife will have a hard time to find a store where all 
food prices are consistently lower than elsewhere, and (2) that on 
any given day she can search out a series of “bargains” by moving 
from store to store—if she wants to. However, these matters are 
incidental in a book about the world’s food. ‘The observations do, 
however, point up the fact that it is rarely easy to feel assured 
that a quoted retail price is a widely “representative” one. 

In Table 7, the prices observed at Palo Alto in January 1953 
are presented in the first column after conversion into prices per 
1,000 calories. The second column shows these prices per 1,000 
calories converted into price relatives, wherein the price per 1,000 
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TABLE 6. OssERVED PRICES OF COMMON Foops PER POUND AT 
Rerait Stores IN PALo ALTO, CALIFORNIA, JANUARY 1953 
(Cents per pound) 





Individual 
observations 
Per cent Class 

Commodity Low High range average® 
Lard 15.0 25.0 + 66 19.7 
Refined sugar 9.0 10.2 + 13 9.9 
Corn meal 8.2 20.0 +144” 10.2 
Wheat flour aA 11.8 + 59° 10.4 
Shortening ize 30.0 + 35 28.0 
Margarine Toy 30.0 + 80 24.0 
Oatmeal 13.0 18.0 + 38 » 14.0 
Vegetable oil 24.5 46.0 + 88 32.2 
White bread 12.8 20.0 + 56 16.3 
Raisins 15 22.4 + 43 18.8 
Dried beans 19.5 26.5 + 36 22:3 
Bacon, sliced 39.0 750 + 92 51.6 
White potatoes 5.3 8.9 + 68 6.1 
Dried prunes 21.5 39-6 + 84 23.6 
Butter 69.0 89.0 + 28 78.9 
Fresh milk 10.8 iG) 4 11.0 
Cheddar cheese 49.0 81.1 + 65 66.5 
Beef hamburger 39.0 65.0 + 67 53-9 
Sweet potatoes 17.0 az + 38 19.6 
Whole ham ce ee ~ 3 = er 
Canned apricots 8.9 20.3 +128? 17.2 
Oranges 4:9 11.8 +4141 7:3 
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TaBLe 6. Osservep Prices OF COMMON Foops PER POUND AT 
Rerai Stores in Pato Arto, Cauir., JANUARY 1953—Continued 


(Cents per pound) 
Individual 
observations 
Commodity Low High pares inne 
Carrots 75 14.0 + 87 8.2 
Canned peaches 13.8 26.0 + 88 16.3 
Leg of pork 43.0 69.0 + 60 63.5 
Beef stew meat 67.0 89.0 + 33 73.8 
Canned pineapple 8.1 26.2 +223" 19.7 
Onions 9-5 13.0 + 37 10.8 
Canned corn 16.0 20.0 + 2 18.3 
Canned peas 13.5 23.0 + 70 i720 
Apples 5:8 19.5 +236 14.2 
Bananas 14.5 19.5 + 34 16.8 
Canned grapefruit juice 8.4 21.1 +151” 10.8 
Cabbage 5.0 9.0 + 80 6.2 
Pears 14.5 24.5 + 69 17.8 
Frankfurters 49.0 69.0 + 41 62.3 
Eggs 37:7 48.0 + 2 43-7 
Pork chops 49.0 104.0 +112 81.5 
Beef rib roast 69.0 89.0 + 14 79:1 
Beef round steak 75-0 109.0 + 45 89.6 
Chickens 49.0 69.0 + 41 65.0 
Lettuce 6.0 19.0 +217” Pe 
Canned tomatoes 10.5 31.1 +196" 14.8 
Canned snap beans eh 22.0 + 80 16.3 





“Drawn after exclusion of erroneous observations. 
> Size of range due partly to error in observation. 
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calories of wheat flour is taken as 100 per cent. The third column 
shows such price relatives as ascertained by a group of students at 
Houston, Texas, in November 1951. Subsequent columns also 
show such price relatives, but for urban communities widely 
scattered throughout the United States, as calculated from data 
on prices per pound published by the Bureau of Labor Statis- 
tics (1). 

For reference purposes I also insert here Table 8, showing nu- 
tritive values of the 44 foods, including their calorie content per 
pound. These caloric values were used in converting prices per 
pound to prices per 1,000 calories. This table gives nutritive values 
as presented in 1945 by the Bureau of Human Nutrition and 
Home Economics of the United States Department of Agricul- 
ture (2). The values are of foods “as purchased,” not of the “edible 
portions” of the foods. In 1950 a revised compilation of nutritive 
values of food was published by the same agency (3). But the nu- 
tritive values are not much different in the two publications, and, 
having initially used the earlier publication, I have shrunk from 
imposing the task of massive recalculations either upon myself or 
upon others. Conclusions will not be affected through use of some- 
what outmoded tables of food composition. 

If we look first at the price relatives of Palo Alto in January 
1953, Houston in November 1951, and the United States in 1950, 
we shall probably be more impressed by evidence of the existence 
of a price hierarchy or ladder than by diverse ranking of prices, 
which represents diverse relations of the price per 1,000 calories 
of particular commodities to the calcrie price of wheat flour. Of 
course these diversities arouse one’s curiosity: why, for example, 
should the price per 1,000 calories of margarine have been 57 per 
cent above the price of wheat flour in Houston in November 1951, 
but only 11 per cent above in Palo Alto in January 1953? Why 
should oranges, carrots, cabbage, eggs, round steak, and especially 
lettuce and canned snap beans have stood relatively so much 
higher in price in Houston than in Palo Alto; and why should 
chickens have stood so much lower? But taken as these prices 
were in short periods of time at different seasons of the year and 
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in cities 2,000 miles apart, we could hardly expect to find identity 
of relationship. The striking fact is that there is so much similarity. 

Although the averaging of price relatives may be a reprehensible 
statistical technique, it seems a sufficiently effective and depend- 
able way to evoke a recent general hierarchy of price from the 
data of 1953, 1951, and 1950. When the 44 items are classified 
into 13 groups and within each group the price relatives are 
averaged (as 85, 83, and 93 for sugar), the following hierarchy 
appears: 


Number of Prices per 
commodities 1,000 calories, 
Commodity group in group wheat flour=100 

Sugar 1 87 (85) 
Milled-grain products 3 107 (100) 
Vegetable fats and oils 3 130 (130) 
Dried beans and peas 1 191 (200) 
Bread 1 197 (200) 
Dried fruits 2 316 (300) 
White and sweet potatoes 2 395 (400) 
Milk products 3 499 (500) 
Pig products 5 595 (600) 
Fruits, fresh and canned 8 889 (goo) 
Beef products 5 1,191 (1,200) 
Chicken and eggs 2 1,425 (1,400) 
Vegetables, fresh and canned 8 1,844 (1,800) 


The grouping together of pig products, including lard which is 
cheaper than wheat flour along with pork chops which are 12 times 
more expensive, is warranted because a national population nor- 
mally has to take pork chops along with its lard, or the reverse. 
Some of these relationships may appear surprising: dried fruits 
much cheaper per 1,000 calories than fresh and canned, for ex- 
ample; or fresh and canned fruits less expensive than the vege- 
tables. In this connection it is helpful to remember that there is 
a wide range of prices among the many fruits and the many vege- 
tables, and that we have prices of only 8 items in each category; 
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also that the sugar in canned fruits tends to reduce their relative 
price. 

From data in Table 7 one cannot fully reconstruct the hierarchy 
of price prevailing more than half a century ago, in the 1890's. 
But a glimpse of it is possible. Milk and butter, eggs and chickens, 
bacon and ham, and potatoes then stood in about the same relation 
to wheat flour in price per 1,000 calories as they did in the early 
1950's. Round steak and pork chops—superior cuts of meat—were 
then relatively cheaper than now, yet still high. Corn meal was 
then appreciably cheaper per 1,000 calories than wheat flour, in- 
stead of about the same in price. On the other hand, both lard 
and sugar were then dearer than wheat flour, lard by some 50 per 
cent and sugar by 100 per cent. ‘These are perhaps among the most 
significant of the observable changes, referring as they do to im- 
portant staples. 

As we look over the price relationships of the years between 
1900 and 1953, we can probably identify a rise in the relative 
price of choicer cuts of meat and of corn meal, a decline in the 
relative price of sugar, and not much more. The hierarchy of price, 
considered in terms of order of arrangement of the commodity 
groups above, rather than in terms of the degree of price spread 
between groups, may well have been the same or nearly the same 
half a century ago as it is today—with the clear exception of sugar. 
It was once more expensive than milled-grain products, probably 
relatively more expensive than the vegetable fats and oils are now 
(they were little known or used fifty years ago), perhaps as ex- 
pensive relatively as dried beans or bread now are. 


INTERNATIONAL HIERARCHY 


Specific price information is not at hand to provide a picture of 
the food-price hierarchy in one country after another over the 
world. Richter, however, has presented (4) a partial hierarchy per- 
taining to Western Europe in years preceding World War II. It 
compares as follows with that devised above for the United States 
in the early 1950’s. 
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United Western Commodity 


Commodity group States Europe group 
Sugar 85 Ses 
Milled-grain products 100 100 ~— Flour and cereal 
Vegetable fats and oils 130 150 ~=—s Fats and oils ex- 
cept butter 
Dried beans and peas 200 
Bread 200 
Dried fruits 300 
White and sweet potatoes 400 eye 
Milk products 500 300-400 Butter, cheese, 
whole milk 
Pig products 600 500 ~=>-— Pork 
Fruits, fresh and canned 900 ~=©1,000-~Ss- Fruit: (fresh 
equivalent ) 
Beef products 1,200 800 All other meat 
Chicken and eggs 1,400 800 Eggs 


Vegetables, fresh and canned 1,800 1,000 Vegetables 


This arrangement, so far as it goes, can be said to represent a price 
ladder rather similar to that in the United States. We may safely 
infer that the price of bread per 1,000 calories, though not stated, 
would have stood relative to the price of wheat flour in Europe 
about as in the United States, at least if it were wheat bread and 
not rye. A thousand calories of rye bread might be cheaper in 
some countries than a thousand calories of wheat flour, rye flour 
being cheaper than wheat flour. But we are left uninformed about 
two important commodities, sugar and potatoes—important be- 
cause both are consumed heavily in Western Europe, potatoes 
in particular in the northwest. Fragmentary and somewhat insecure 
information on these two commodities can be derived from an 
inquiry by the United States Bureau of Labor Statistics, wherein 
are shown the minutes of a laborer’s working time required to pur- 
chase each of a list of 41 foods (5) in each of 19 countries, includ- 
ing the United States. These calculations can be converted very 
roughly into prices, in each country, of any specified commodity in 
relation to the price of flour. 
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When this is done, it appears that sugar is rarely cheaper per 
1,000 calories than wheat flour—only in Switzerland,, Denmark, 
and Israel of the 18 foreign countries surveyed. It is indicated to 
be on the average about 60 per cent more expensive, with the 
degree of expensiveness variable and even running to six times 
as expensive in Hungary. It seems safe to conclude that the United 
States is exceptional in having sugar available at lower prices 
per 1,000 calories than wheat flour. 

Also, while wheat flour is about the cheapest milled-grain 
product in the United States, it is not so in many other countries. 
Rye flour is cheaper per 1,000 calories in Central Europe and the 
Soviet Union; corn meal is cheaper in Italy, Rumania, and Yugo- 
slavia, possibly Portugal. Milled rice must be cheaper at retail 
than wheat flour in densely populated rice-growing regions of the 
Orient; corn meal is cheaper than wheat flour in South and East 
Africa, possibly in several South American countries; barley meal 
is probably cheaper in North Africa and much of the Middle East; 
sorghum and millet meal are cheaper in Manchuria, Korea, the 
Deccan Plateau of India, the northern fringe of the Sahara in 
Africa. So much can be inferred from the relative importance or 
unimportance of each of the nonwheat grains in domestic agri- 
cultures. If, then, milled products of nonwheat grains are com- 
monly throughout the world cheaper per 1,000 calories than 
wheat flour, while sugar is commonly dearer than wheat flour, 
it becomes practically certain that sugar usually stands consider- 
ably higher in the hierarchy of retail price than do the milled 
products of grain. 

But in many places it may be a starchy root or tuber, or plantain, 
that ranks with or even below milled-grain products in price per 
1,000 calories. In the inquiry by the Bureau of Labor Statistics, 
the prices per 1,000 calories of potatoes averaged in 18 foreign 
countries about twice as high as the price of wheat flour, not 
four times as high as in the United States; and in France and 
the Soviet Union they were reckoned to be less expensive than 
wheat flour. There are places in the world where some item like 
manioc (parts of Central Africa and possibly Brazil), or yams 
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(West Africa), or sweet potatoes (Formosa, New Guinea), or 
plantain for many in the rainy tropical zones, or taro in some 
Pacific islands, is probably cheaper than any other food. One 
must remember also that these starchy roots are likely to be 
cheaper on farms where they are produced than milled-grain 
products are, notably in Europe, since the potatoes escape charges 
for transport and marketing. For a country as a whole, retail prices 
recorded in cities may tend to exaggerate the price per 1,000 
calories of potatoes reaching consumption in relation to the price 
of milled-grain products reaching consumption. 

It seems reasonable to conclude, then, that by and large the 
world hierarchy of price per 1,000 calories puts the milled-grain 
products and the starchy roots and tubers, including here plantain, 
at the bottom of the list. It is exceptional as yet for sugar to 
stand there, though in some countries it does and in time it may 
in others. 

No doubt a few populations exist where this general hierachy 
of price does not hold: among Eskimos, some primitive pastoral 
tribes like the Masai in Africa, some tribes of hunters there and 
in the jungles of the islands of Southeast Asia. For these, it may 
well be that animal products, not milled-grain products or starchy 
roots, are the cheapest sources of calories. But such populations, 
centuries ago a considerable fraction of the world’s population, 
are a minute portion of it now. The principle that the milled-grain 
products and the starchy roots and tubers (with plantain) are 
the cheapest sources of calories seems to hold wherever settled 
agriculture provides the people’s food. In all such regions—and 
they contain all but a tiny fraction of the world’s population— 
the general hierarchy of price per 1,000 calories is likely to run 
about as follows, from lowest to highest: 


1. Milled-grain products and starchy roots and tubers, includ- 
ing plantain 

2. Vegetable fats and oils 

3. Dried pulses (beans, peas, lentils ) 

4. Sugar 
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5. Milk and its products; possibly fish 

6. Pig meat 

7. Beef, mutton, goat, buffalo, and poultry and eggs 
8. Vegetables and fruits 


I omit bread as necessarily related to milled-grain products and 
not far above them in the hierarchy, and dried fruits as relatively 
unimportant except perhaps in the form of dates to some small 
populations, as on oases, in northern Africa and the Middle 
East. The relative positions of vegetable fats, dried pulses, and 
sugar are somewhat in doubt, and so with fish. No doubt there 
are hierarchies within hierarchies: some grain products cheaper 
than others, some pulses cheaper than others, some vegetables 
and fruits cheaper than others. The fatty cuts of animals will 
range below the leaner cuts in price, where a range exists. (I have 
seen within the past 15 years a place where any piece of beef in 
a fairly modern market sold for 25 cents a pound, and other 
places where all pieces of lamb and beef, hacked from the hanging 
carcass, sold for identical prices.) Lard is cheaper than salt pork 
or bacon, bacon than ham or pork chops, and tallow is cheaper 
than forequarters of mutton and beef, while forequarters are usu- 
ally cheaper than hindquarters. These subhierarchies overlap 
one another, as for example with lard and tallow comparing in 
cheapness with pulses or sugar, and chops and steaks with the 
higher prices among the vegetables and fruits. 

Why should the general hierarchy exist? It is undoubtedly in 
reflection of relative costs of production and the inherent calorie- 
bearing qualities of the several foods. Either less money or less 
labor is necessary to produce 1,000 calories of milled-grain prod- 
ucts and starchy roots than is true generally of any other category 
unless nowadays it is sugar. Grains and roots cost less to produce 
than animal products except when there is free range; mostly the 
animals have to be fed, in part with grain, and calories are lost 
in maintaining and promoting growth of the animals; and ani- 
mals cannot be made to multiply annually as rapidly as seeds do. 
The nonstarchy vegetables and fruits contain so few calories per 
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pound that they are expensive as sources of calories, even if their 


yields in poundage be high and their annual reproduction rate 
enormous. 
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The Cost of a Nutritionally Adequate Diet 


Pee belief seems widespread in the United States as of 1953 
that a nutritionally adequate diet is necessarily expensive. 
This chapter is intended to show that, if recommended daily 
allowances of nutrients as promulgated by the Food and Nutri- 
tion Board (FNB) be taken as the criterion of “nutritional 
adequacy,” as they usually are, this belief is unfounded. A nutri- 
tionally adequate diet can be obtained from common foods at 
a cost surprisingly low even in relation to weekly wages of un- 
skilled labor. It seems most unlikely, however, that such a diet 
would also be palatable according to current American ideas, even 
if those who cooked it were skilled and ingenious. 


FINDINGS OF STUDENTS 


Seventeen students in Palo Alto, using the class-average prices 
of common foods at retail presented in Table 6 (pp. 116-17), and 
Table 8 (pp. 120-21), showing the composition of foods, were re- 
quested to construct the cheapest possible nutritionally adequate 
daily diet for a physically active adult male. They were required to 
incorporate in this diet at least 10 per cent more of each of nine 
nutrients than was specified in 1948 by the FNB for the physi- 
cally active adult male, this 10 per cent being assumed to repre- 
sent losses between purchase of the foods at retail and their 
ingestion. Students were required to formulate diets containing 
exactly 3,300 calories (as purchased). They might overshoot any 
other nutrient but they might not fall below the FNB’s allow- 
ance of each plus 10 per cent. 
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Table 9 shows the average result of these 17 efforts. It will be 
apparent at once that errors were made, for total calories in the 
average diet exceeded the specified 3,300, though only slightly. 
Furthermore, the table itself suggests that not all students fully 
grasped the idea that their problem was strictly to construct a diet 
for the lowest possible cost, and that concepts of palatability were 
not germane. ‘he stated requirements of nutrients could have 
been reached by substituting lard, the cheapest food per 1,000 
calories, for all of the corn meal, oatmeal, white bread, shortening, 
oranges, sweet potatoes, and raisins in the class-average diet. In 
short, a daily diet costing 37.4 cents, a little below the class-aver- 
age cost of 38.8 cents, could have been made up from seven com- 
modities only: wheat flour, dried beans, lard, cheese, milk, 
cabbage, and carrots. In fact milk and dried beans could have 
been eliminated and cheese substituted for them, and half the 
carrots sacrificed in exchange for cheese, with a slight further 
lowering of cost. It was possible to construct a daily diet simply 
from wheat flour, lard, cheese, cabbage, and carrots at a cost of 
36.6 cents, and such a diet would contain 3,300 calories and the 
full requirements, or more, of each of the other nutrients. 
Ignoring cooking losses, it would be “adequate” if the FNB’s 
allowances provide “adequacy.” And the margins over those al- 
lowances would have been sufficient to allow appreciably more 
than the assumed 10 per cent loss of every nutrient except calcium 
and ascorbic acid. 

Adults can presumably live and thrive on a diet as cheap and 
as restricted in variety as this. For 3.4 cents more, or 40 cents 
daily, they could have the variety added by the corn meal, oat- 
meal, white bread, dried beans, sweet potatoes (we omit short- 
ening as practically the same as lard), fresh milk, oranges, and 
raisins provided in the class-average diet, and in addition yeast 
for handling the flour, and salt. Probably few people in the United 
States limit themselves to so restricted a list of food purchases. 
From an official inquiry into food purchases in the spring of 1948, 
we learn that 1,558 urban families averaging 3.42 persons per 
family spent for food $6.79 per person per week, or 97 cents per 
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person per day. One has then the clear impression that by and 
large people in the United States are paying considerably more 
for other characteristics of food than they would have to pay 
for adequate nutrition—perhaps 50 per cent more, if we suppose 
that adequate nutrition is purchasable nowadays for 40 cents 
per person daily while 60 cents at least is actually paid for some- 
thing else. 

Very likely a considerable degree of palatability and variety 
could be added to the class-average diet plus yeast and salt and 
costing 40 cents daily, at an additional cost of 15 to 20 cents. Tea, 
providing a hot drink, could be added for a cent; it is the cheapest 
per cup of the customary beverages; it neither adds to nor sub- 
tracts from the nutrients. Nor would a little vinegar. Subtracting 
some of the wheat flour, the lard, and the dried beans, one might 
substitute 2.5 ounces of potatoes for another cent, an ounce of 
sugar for a cent, a touch of onion for flavor, and some beef ham- 
burger or stew meat or pork, say 2 ounces for 8 or 9 cents. In my 
observation an ingenious cook could devise quite a list of dishes 
from all these items, varying the meals within the day and from 
day to day. With wheat flour, yeast, salt, sugar, lard, corn meal, 
oatmeal, bread, dried beans, shortening, cheese, milk, beef ham- 
burger or ham, potatoes, cabbage, carrots, onions, oranges, raisins, 
and tea to work with, the housewife would seem to have reasonable 
elbowroom. 

Yet who shall say if the resulting diet would be palatable, not 
monotonous? Certainly an opinion survey of the United States 
would find against it on both counts. Indeed it would perhaps be 
found unpalatable and monotonous in any country, even those 
where in fact consumption is even more restricted as to variety of 
foods used, but where the restricted diet consists of different 
items. Oriental peasants, eating little other than rice, a bit of dried 
fish, and a few vegetables, might well find it revolting in com- 
parison with their own. Palatability in food appears to be linked 
closely with whatever one is accustomed to eat, and is not to be ob- 
jectively established. 

In any given locality at a point in time, however, there may be 
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observable some consensus regarding palatability. If that be so, 
there would appear to be scope for more educational activity 
than I am aware of regarding attainment of a reasonably palatable 
diet at the lowest possible cost. Even in the United States there 
must be many an unskilled laborer, earning $40 or so a week and 
supporting himself and a wife and two or three or four children on 
it, who (or whose wife) could advantageously learn how to pur- 
chase a nutritionally adequate and somewhat palatable diet at the 
tate of 60 cents or less daily for each adult-male equivalent in the 
family. Couples in this status are not helped much, one would 
suspect, by such advice as the following (1, p. 6): 


1. Eat a variety of food and a variety at every meal. 

2. Balance calories as well as the rest of the diet by maintaining 
weight within the range of desirable weight for height and type of body 
frame. 

3. Use protective foods (enriched and whole grain breads and 
cereals, meat, fish, milk, eggs, legumes, green leafy and yellow vege- 
tables, fruits). 


Such advice appears to fit the case of the moderately well-to-do 
but nutritionally uninformed, not the poor and uninformed. It 
ignores expense. Perhaps education in nutrition has encountered 
a degree of basic incompatibility between low cost diets and 
palatable diets. Sugar, surely palatable to many and also cheap, 
has nothing but calories to offer for good nutrition; meat, and 
citrus fruits, also surely palatable to many, have a good deal besides 
calories to offer, but are expensive. Perhaps it would be a frus- 
trating experience to recommend cheap roads to adequate nu- 
trition to a public disposed to eat what it likes, expensive or not. 


Wier IMPLICATIONS 


The cheap but nutritionally adequate diet devised by students 
leaned heavily on wheat flour and included corn meal, oatmeal, 
white bread, and sweet potatoes. These items—starchy staples— 
provided about 55 per cent of total calories. The fact supports the 
proposition that normally people whose income is such that they 
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must seek out cheap foods will tend to derive a large proportion 
of their calories from the starchy staples. Actually the people of 
the United States nowadays derive rather less than 30 per cent 
of their calories from these cheap foods. They do not have to use 
more, income being what it is. 

If students in the 18g0’s had been set to the same task as those 
of 1953, the low cost diet would of course have been differently 
constituted. In particular, with due allowance for mantenance of 
nutritive values and for the fact that wheat flour and white bread 
were not then enriched, there would have been less lard in the diet 
chosen, probably little or none, and more corn meal. For, as we 
have seen (Table 7), lard was then considerably more expensive 
per 1,000 calories than wheat flour; it was not the least expensive 
item of 44 as it was in January 1953; and corn meal was appreciably 
cheaper per 1,000 calories than wheat flour. If we suppose merely 
that the hypothetical students of the 1890’s would have replaced 
the lard with corn meal, their low cost diet, nutritionally adequate 
still, would have derived 77 per cent of its calories from the starchy 
staples. It is apparent, then, that a nutritionally adequate diet, 
taking even the high FNB allowances as spelling adequacy, can be 
obtained in a diet consisting to the extent of three-fourths of 
calories derived from starchy staples. We shall see that many 
national diets are so constituted. But whether or not they are 
adequate nutritionally depends upon the specific nutrients within 
the starchy staple fraction and outside of it, as well as upon the 
varying definitions of how much of each nutrient is “required.” 
The starchy staple ratio is obviously a better indicator of relative 
poverty than of relative nutritional status. 

The major difficulty in reckoning a low cost but nutritionally 
adequate diet according with the FNB’s recommendations lies in 
the problem of finding cheap sources of calcium. Students were 
able, it will be noted by reference to the table above, to obtain the 
full allowance of ascorbic acid from cabbage at a cost of less than 
3 cents. The allowance for ascorbic acid is suspect as possibly 
much too high; so the British and Canadian experts appear to 
regard it (see above, p. 101). The items which provided the 
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largest quantities of the calcium (72 per cent of it) were cheese 
and fresh milk. The desired quantities of calories, iron, Vitamin 
A, thiamin, niacin, and ascorbic acid, would have remained in the 
diet on substitution of lard for all the cheese and milk, at a cost 
of 1.8 rather than of 14.1 cents. But one would have lost so much 
calcium as to have brought the available remaining quantity down 
to 28 per cent of the “requirement”; and also one would have lost 
enough riboflavin and protein to have brought the available 
remaining quantities down to 81 and gz per cent of their respective 
requirements. It would have been easy to replace the riboflavin 
at low cost by next substituting wheat flour for lard (the flour 
being enriched), and that substitution would also have supplied 
the deficit of protein at low cost. 

No low cost item including wheat flour, however, would fill the 
great gap left by substitution of lard for cheese and milk. Dried 
beans would come the nearest but would not serve, for one could 
buy for 10 cents only 300 milligrams of calcium in beans but 600 
milligrams in cheese. It would cost twice as much to fill the cal- 
cium gap with beans as with cheese, and a way to fill that gap 
cheaply is not to be seen. Noting that the cheese and the milk in 
the cheap diet cost 14.1 cents out of the total 38.8 cents, it seems 
fair to say that at least a fourth of the total cost of the diet enters 
the picture because of the necessity to meet the calcium require- 
ment. Calcium is clearly the nutrient most difficult to find in 
common foods at low prices in sufficient quantity to meet recom- 
mended allowances. 

Here I record, though necessarily speaking as a layman in 
nutritional science, a feeling of unhappiness about the high level 
of the FNB’s recommended allowance of calcium. The British 
and Canadian recommendations are considerably lower (see table, 
Pp. 100). ‘The ill effects upon human health of moderate or even 
considerable shortfalls of calcium ingestion from the FNB’s 
recommended level seem to me vaguely specified. Calcium can 
commonly be had merely from drinking water, and therefore 
cheaply; yet one finds no mention of this in the F'NB’s statement 
of recommended daily allowances. Considering how difficult it is 
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to obtain from common foods the recommended calcium allow- 
ance at low cost, it appears to me that perhaps the relatively few 
poor people of this country and the relatively numerous poor 
people of many other countries are in effect being urged in respect 
of calcium intake to incur expense in their food purchases which 
is not necessary to their health on well-established scientific evi- 
dence. Remembering how the FNB’s recommended allowance for 
riboflavin, another nutrient hard to purchase cheaply in common 
foods, was reduced from its initial level, recalling that allowances 
for thiamin and niacin were also substantially reduced from initial 
levels (see Table 4, p. 100) and observing that British and 
Canadian allowances for ascorbic acid stand far below the FNB’s, 
one wonders if the logical and desirable course of the FNB’s 
calcium allowance may not be toward reduction. If so, students in 
the future would find (price levels and relationships remaining 
unchanged) that a low cost adequate diet would require consider- 
ably less than the 36.6 cents reckoned in Palo Alto in 1953. 
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CHAPTER 10 


2 


Variations m Consumption by Season, 
Region, and Income 


TATISTICS were presented earlier showing estimates of per 

capita “consumption” in the United States, in a recent year, 
of a long list of individual commodities (Chapters 5 and 6). Thus 
the per capita annual consumption was given as 135 pounds of 
wheat flour, 102 pounds of sugars and sirups, 50 pounds of beef, 
36 pounds of cabbage, and so on. Statistics were also presented 
(Chapter 7) showing per capita consumption of the essential nu- 
trients contained in commodities: 3,290 calories, 95 grams of 
protein, 1.93 milligrams of thiamin, and so on. These were esti- 
mates not of ingestion, but of consumption or availability at retail 
level. 

Such quantities are not estimates reached by a process of taking 
observations or records pertaining to consumption by persons or 
families and then deriving means therefrom. They are estimated 
aggregates for the nation as a whole, divided by the number of 
people (civilians) in the continental United States so as to reach 
estimates per capita. Hence one cannot find out how many people 
consumed less than 135 pounds of wheat flour, how many con- 
sumed more. We have not, in short, the data to permit study of 
individual deviations of per capita flour consumption from the 
national average. Common observation would tell us that indi- 
viduals under two years old consumed less than individuals of 
greater age and larger size—of calories, of wheat flour at least, and 
doubtless of pork and many other items too, but not so certainly of 
fluid milk. One must forego posing questions unanswerable from 
the data at hand. 
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These national per capita estimates of food consumption will 
not, additionally, answer questions referring to seasonal variations 
in per capita food consumption, to regional variations, or to 
variations between income groups. But on these matters it is 
possible to make a sketchy and tentative analysis, basing it upon 
certain sample surveys. ‘Those used here were conducted by the 
Bureau of Human Nutrition and Home Economics of the United 
States Department of Agriculture. They covered food purchased 
by city families in Birmingham (Alabama), Buffalo (New York), 
Minneapolis-St. Paul (Minnesota), and San Francisco (California) 
for one week in each of the four seasons of the year 1948/49. 
Other sample surveys of this general type exist for particular local- 
ities, commonly representing the work of various state agricultural 
experiment stations; but I make no effort to analyze them. 


SEASONALITY 


On the matter of seasonality of food consumption, we may 
begin with total calories consumed per person in the households 
surveyed. This is our only meaningful measure of total food con- 
sumption per capita. 

The evidence is that total calorie consumption per capita varies 
significantly from season to season. Indexes prepared by the ofh- 
cial agency, pertaining to all the urban families surveyed, showed 
that calorie consumption per person varied, in terms of deviation 
from annual averages, from 94.5 per cent in summer (July-August) 
to 98.1 in autumn (September-November) to 104.3 in winter 
(December-March) to 100 in spring (April-June). This is a varia- 
tion of nearly 13 per cent from summer low to winter high (1, p. 6). 

Unless the data are untrustworthy, unless waste of food is 
enough larger in winter than in summer to account for the differ- 
ence, or unless the families were accumulating stocks in the winter 
and reducing them in the summer, there seems to be evidence here 
of seasonal variation of calorie ingestion per capita: people eat 
less in summer than in winter. The conclusion seems tenable on 
theoretical grounds. If calorie requirements are determined inde- 
pendently in some degree by external temperature, then we must 
expect summer ingestion to be smaller than winter ingestion per 
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capita—other things equal. We have no reason to suppose that 
average body size was larger in winter than in summer. The other 
major cause of seasonal variation might be a stepping up of physical 
activity in winter as compared with summer. As always with 
physical activity, the facts are not known. Common observation, 
however, may suggest to many that if there is seasonal variation 
in physical activity, summer activity would be lower than winter 
activity if only because large segments of the population avoid the 
discomfort of exertion in summertime. The subject obviously calls 
for inquiry; but the probabilities point toward lower ingestion in 
summer than in winter, with temperature variation and variation 
in physical activity the major reasons for it. 

Given such substantial variation in seasonal consumption of 
calories, there must be variations in consumption of the essential 
nutrients. ‘he official survey presents data on protein, calcium, 
iron, Vitamin A, thiamin, riboflavin, niacin, and ascorbic acid. For 
each of the eight, the low season was summer. Winter was the 
high season for consumption of six: protein, calcium, iron, thiamin, 
riboflavin, and niacin; while autumn was the high season for 
Vitamin A, and spring for ascorbic acid. The seasonal variation 
was of largest magnitude—some 23 per cent higher in autumn than 
in summer—with respect to Vitamin A; it was next highest with 
respect to iron, being 17 per cent higher in winter than in summer. 
Variation was least in ascorbic acid consumption, only 7 per cent 
higher in spring than in summer and autumn. 

These variations in seasonal intake of nutrients spring partly 
from the variation in total food intake, but partly from seasonal 
shifts in the commodities from which the nutrients are derived. 
Here we need only to look at large seasonal fluctuations, taking 
those which amount to 20 per cent or more in comparison of the 
seasonal high with the seasonal low. 

Many commodities, often important ones, show no such large 
degree of fluctuation. Whole milk does not; nor do the fats and 
oils, flour, bread and other baked goods, eggs, poultry, fish and 
shellfish, sugar, and potatoes. 

Others, however, show fluctuations exceeding 20 per cent. Some 
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of these items I shall call “durable,” others “perishable.” Of the 
ones called “durable,” the following show wide seasonal variation: 
ice cream (summer peak and autumn trough), cheese (winter peak 
and summer trough), prepared cereals and pastes of macaroni 
type (winter peak and summer trough), beef (winter peak and 
summer trough), fresh pork (winter peak and summer trough), 
smoked pork (summer peak and winter trough), veal, lamb, and 
variety meats together (winter peak and summer trough), sweets— 
probably mostly candy, but not sugar itself (winter peak and sum- 
mer trough), and dried fruits, vegetables, and nuts (winter peak 
and summer trough). 

Presumably one must explain these large seasonal fluctuations 
in “durable” items largely in terms of demand, not of supply. 
Some, such as ice cream, cheese, prepared cereals and alimentary 
pastes, smoked pork, variety meats, sweets, dried fruits and vege- 
tables, and nuts, are certainly available freely at any time of the 
year and do not have imposed upon their consumption a season- 
ality arising from inexorable circumstances of production and 
storage. Much the same is true of beef, fresh pork, veal, and lamb. 
It would seem that seasonal variation in consumption of these 
items is largely a matter of consumers’ choice, and that tempera- 
ture affects the choices—conspicuously so as to cold meats (smoked 
forms of pork) and ice cream, which are more heavily consumed 
in summer than in winter. Possibly seasonal change in relative 
price is a factor of some importance, but not much so if one thinks 
of ice cream especially. Special observances no doubt also give rise 
to seasonality in the consumption of some commodities. Thus the 
Christmas season calls for exceptional use of dried fruits and nuts, 
of which the consumption is twice as high in winter as in summer. 
Data are not given us for turkeys, but if they were one would 
probably find consumption in November-December, covering 
Thanksgiving and Christmas, higher than in any other pair of 
months. 

“Perishable” items are in general the vegetables (potatoes ex- 
cluded) and fruits. Fresh vegetables as a group show a seasonal 
high in summer and a seasonal low in winter, as would be expected 
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because of the time of ripening in most of the country. Tomatoes 
are exceptional with an autumn peak five or six times higher than 
the winter trough; but they ripen late in the summer. Canned and 
frozen vegetables show quite opposite peaks to the fresh vegetables: 
lowest in summer, three times higher in winter. The canning and 
freezing processes are designed precisely to permit this effect. So 
also is winter production of fresh vegetables in the warmer stretches 
of the nation; but it has not yet expanded enough to offset the 
normal summer peaks of production, and the prices of fresh 
vegetables remain high in relation to other commodities in winter. 
Probably the winter price premium on fresh vegetables has tended 
to decline. Indeed, readers whose memories go back to 1910 will 
recall that fresh vegetables in northern states in January-February 
could hardly be said to be generally available at any price. 

The fruits behave like the vegetables: a high summer peak and a 
winter trough of consumption for most fresh types; a winter peak 
and summer trough for the canned and frozen. An oddity, how- 
ever, is fresh citrus. Oranges and grapefruit have a winter peak of 
consumption and a summer trough, but they ripen mostly in the 
winter in the producing states of Florida, Texas, Arizona, and 
California. 

The fragility or perishability of the fresh fruits and vegetables 
as a class imposes a seasonality of consumption such as is not 
imposed upon items like flour or meat. The mechanism of imposi- 
tion is through relative price. The fragile or perishable items tend 
to be cheap in relation to other foods following their summer 
harvests, and cheap at that time also in relation to their own prices 
long after harvest. 

Elsewhere in the world seasonality of commodity consumption 
may be either more marked or less marked than in the United 
States. Presumably the high level of American income with its 
concomitant equipment for storage and preservation tends to 
reduce seasonal contrasts more than is possible in most other 
countries, unless it be some which draw most of their foods from 
all corners of the world in all seasons. But the subject is one which 
would require prolonged study in order to establish the facts, and 
may not be important enough to justify the effort. 
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REGIONAL VARIATIONS 


Any traveler in the United States eating his meals in restaurants 
and homes in our far-flung cities is likely to feel sure that he can 
identify certain regional differences in food consumption. He 
usually encounters fish more frequently in seaports than in inland 
cities, more corn bread and sweet potatoes and rice in New Orleans 
than in Chicago; more baked beans and codfish cakes, perhaps, 
in Boston than in Kansas City; more rye bread in Milwaukee and 
St. Louis than in Denver or Los Angeles; more tamales and 
enchiladas in San Antonio than in Buffalo; and so on. Despite the 
universality of hamburgers, frankfurters, eggs, fried potatoes, 
steak, and chicken, there appear to be some regional differences 
at least in commonly encountered dishes or recipes. Here, how- 
ever, we are concerned to uncover if we can regional contrasts in 
the commodity composition of the aggregate of food used region- 
ally, and to explain such differences if we find them. 

The problem of regional variability in food consumption might 
best be analyzed if we had data on consumption for many 
families which, while living in different regions, all had the same 
money incomes and all faced an array of prices of purchasable 
items itself not varying regionally. No such data are at hand. 
What we have, or shall make use of here, is evidence of food 
consumption per capita (or per nutrition unit) by families in 
Birmingham, Buffalo, Minneapolis-St. Paul, and San Francisco for 
one week in the winter of 1948. The families surveyed were classi- 
fied by income. Nothing was reported about relative food prices 
at the time of survey. 

Commodity variability. The official publication (2) of the 
Bureau of Human Nutrition and Home Economics gives “average 
quantities of purchased items used at home per person in a week” 
of some 71 differentiable items. Not all food consumed need have 
been accounted for, and a week is rather a short time. Accord- 
ingly, we need take note only of conspicuous regional differences, 
and will suppose that these are indicated if in one city the per 
capita weekly consumption of a commodity is at least twice as 
high as it is in another of the four. 
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On this criterion, regional differences are not conspicuous with 
respect to purchases of the following 30 commodities: vegetable 
shortening, mayonnaise and other salad dressings, eggs, prepared 
flour mix, ready-to-eat cereals, enriched white bread, rolls and 
biscuits and muffins, crackers, cake and pie, beef, bacon, frank- 
furters and variety meats, poultry, fish and shellfish, oranges, 
apples, bananas, cabbage, onions, peanuts, other nuts, dried fruits, 
canned fruits, canned vegetables, sugars, jams and jellies, candy, 
soups, coffee, and bottled soft drinks. 

The differences become more conspicuous, in the sense that 
purchases per person in one city are more than twice (but less 
than thrice) as large as in another, with respect to the following 
13 items: whole milk, ice cream, all cheese, margarine, plain white 
flour, alimentary pastes, fresh pork, white potatoes, carrots, celery, 
salad greens, canned fruit and vegetable juices, and prepared 
canned goods like chili con carne. 

With respect to the other 28 listed items, differences become 
even more conspicuous percentagewise. The following tabulation 
shows the low and high levels of per capita weekly purchases 
by cities (pounds) : 


Commodity High city Low city 
Buttermilk Birmingham 1.24 Buffalo .06 
Evaporated milk Birmingham  .91 Minneapolis  .12 
Cream Minneapolis 28 Birmingham .o4 
Butter Minneapolis .35 Birmingham —_.10 
Lard Birmingham  .29_ San Francisco .03 
Vegetable oils San Francisco .14 Minneapolis _.02 
Self-rising flour Birmingham .21 Buffalo .00 
Corn meal Birmingham .90 Buffalo” Ol 
Hominy grits Birmingham .15 Buffalo* 00+ 
Rice San Francisco .17 Minneapolis .04 
Whole-wheat bread San Francisco .34 Buffalo .08 
Rye and raisin bread Buffalo 34 Birmingham .o4 
Veal San Francisco .19 Birmingham  .o2 
Lamb San Francisco .4o Birmingham  .o2 
Salt pork Birmingham  .28 San Francisco .o1 
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Commodity High City Low City 
Grapefruit Minneapolis .82 Birmingham _ .29 
Lemons and limes San Francisco .16 Minneapolis 04 
Sweet potatoes Birmingham .58 Minneapolis — .o5 
Rutabagas and turnips’ Birmingham  .18  Buffalo* .06 
Miscellaneous nonsalad_ Birmingham 42 Minneapolis  .o1 
greens 

Tomatoes San Francisco .34 Buffalo .08 
Dried beans Birmingham .18 Minneapolis — .o4 
Dried peas, lentils Birmingham 12 San Francisco .04 
Frozen fruits San Francisco .o3 Birmingham  .o1 
Frozen vegetables San Francisco .19 Birmingham  .o2 
Sirups Birmingham ~.39_—sés Buffalo .08 
Molasses Birmingham  .07_ ‘Buffalo’ 00 + 
Alcoholic beverages San Francisco 1.03 Birmingham — .10 


* Also Minneapolis-St. Paul. 

» Also San Francisco. 

One would be hard put to it to explain all of these contrasts. If, 
however, we look at the column of high quantities purchased, we 
see that Birmingham appears 14 of 28 times, San Francisco 10 
times, Minneapolis 3 times, Buffalo only once. The items of which 
Birmingham families were relatively heavy consumers were mostly 
relatively cheap ones of their class—buttermilk, evaporated milk, 
lard, self-rising flour, corm meal, hominy grits, salt pork, sweet 
potatoes, rutabagas and turnips, dried beans, dried peas and lentils, 
sirups, and molasses. This suggests the possibility that family in- 
comes were relatively lower in Birmingham than elsewhere, and so 
it was reported. The average annual family income was $2,865 in 
Birmingham; $3,353 in Buffalo; $3,744 in Minneapolis; $4,050 in 
San Francisco. But differential incomes cannot provide a sufficient 
explanation. Families in Birmingham with incomes of $4,000 and 
over, as compared with San Francisco families having incomes of 
$2,000-$2,999, consumed 11 times more buttermilk, 5 times more 
lard, 9 times more corn meal, 9 times more hominy grits, 7 times 
more salt pork, 3 times more sweet potatoes, nearly twice as much 
dried beans, 3 times more dried peas and lentils, 3 times more 
sirups. 


146 The World’s Food 


Clearly these relationships must rest not upon differential in- 
comes or differential prices, but upon preference which has a basis 
in history and custom. The relatively well-to-do of Birmingham 
purchase more of these items than do the less well-to-do of San 
Francisco, because they know and like them better. Very likely 
the heavier use in San Francisco of rice, veal, and lamb is to be 
explained similarly. Since San Francisco families with low incomes 
purchase 8 times more alcoholic beverages than do the high-income 
families of Birmingham, explanation seems to lie in cultural pat- 
tern or tradition rather than in income or price differentials. Since 
butter and cream are more heavily consumed in Minneapolis than 
in the other three cities, one may hazard the guess that the local 
“patriotism” of a dairying region—and this may be part of a 
preference pattern—has influence. Perhaps the relatively high con- 
sumption of rye bread in Buffalo is connected no more with in- 
come or price than with persisting tradition of a German cuisine. 

It seems safe to conclude that regional differences in food-com- 
modity consumption exist and have to some extent a basis in 
“preference.” Preference is real. We could not expect the wealth- 
iest families in these cities, untroubled by problems of stretching 
income to cover food bills or by price differentials between foods, 
to eat the same things in identical proportions. Nevertheless there 
is no reason to suppose that food preferences are immutable. There 
must once have been far more conspicuous regional differences in 
food use than can now be perceived; higher incomes generally, 
along with improved transport and storage, have tended to reduce 
the contrasts with the passage of time. 

We shall see later that differences in food preferences must ex- 
plain some of the contrasts apparent in the commodity com- 
position of national diets throughout the world. 

Nutrient variability. Given the fact that regional differences 
in commodity composition of the diet exist in the United States, 
it follows that there may be regional differences in intake of nu- 
trients as well. The official survey indicated, however, that con- 
trasts were not very marked. No significance was attached to the 
statistical conclusion that food purchased in Minneapolis-St. Paul 
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contained on the average 2,980 calories per capita, in Birmingham 
3,620 or 21 per cent more. With respect to protein, the cities 
varied only to the extent that g2 per cent of the families surveyed 
in Birmingham purchased enough to provide 70 grams or more per 
“nutrition unit,” as against 97 per cent in Buffalo; of calcium, 62 
per cent of the Buffalo families purchased 1 gram or more against 
66 per cent in San Francisco; and so on; except that the purchasing 
of ascorbic acid and of thiamin in foods had a wider range. In 
Birmingham, 94 per cent of the families purchased enough thiamin 
to provide 1.5 milligrams daily per nutrition unit; Minneapolis and 
San Francisco families only 79 per cent. With respect to ascorbic 
acid, on the other hand, the percentage of Birmingham families 
purchasing enough to provide 75 milligrams or more daily was 
only 75, as against 84 in Minneapolis, 87 in San Francisco, and 89 
in Buffalo. “An important reason for the difference in ascorbic 
acid content of diets was the smaller use—by about one-third—of 
citrus fruit in Birmingham. The use of large amounts of enriched 
grain products accounted for the relatively high content of thia- 
mine in the diets of the southern city” (3, p. 9). 


VARIATIONS WITH INCOME 


Perhaps more interest attaches to the matter of variation of 
food consumption according to incomes of consumers than to the 
subjects of seasonal and regional variations. The push toward 
reducing the range of family or individual incomes is strong in the 
United States as well as elsewhere, and it rests in a degree upon 
the conviction that in some sense or other the low income families 
of the nation are still ill-fed. 

Nutrients. The official inquiry into food consumption by 1,411 
urban families during a week in the winter of 1948 gave evidence 
of differences in quantities of nutrients consumed “per nutrition 
unit” per day as between income groups, but not of genuinely 
significant deficiencies in one income group as compared with 
another. When an attempt was made to measure actual intake of 
nutrients and to compare that intake with the recommended daily 
allowances of the FNB (3, p. 2), every income group was found 
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to contain an appreciable fraction of families not consuming as 
much as was recommended of any nutrient. The comparison is 
meaningless because of insecurities in levels of recommended 
allowances, and because of absence of medical records indicating 
whether or not there was detectable evidence of nutritional de- 
ficiency either in general or within the several income groups. It 
was concluded that “These figures point up the need for continued 
education to teach people how to obtain good diets and to con- 
vince them that something worthwhile might be gained by bring- 
ing their customary food habits in line with the principles of good 
nutrition” (3, p. 3). It is not clear to me whether what is meant 
here is that everybody would gain by purchasing such foods in 
such quantities as would yield the recommended daily allowances 
of the FNB. I doubt if we know that this is so; and certainly we 
do not know it from the evidence provided by this statistical com- 
parison. However, there is no more reason to frown upon nutti- 
tional education than upon reading and arithmetic, and it seems 
likely indeed that some families in the United States, whatever 
their incomes, might gain in health if they knew more about nu- 
trition. Likewise, some families would probably gain in esthetic 
enjoyment of food if the housewives knew how to cook. 

The following tabulation (3, p. 6) sums up in terms of purchases 
during a week in 1948 the “average nutritive value of diets per 
nutrition unit per day” among the families surveyed, and accord- 
ing to income groupings as stated: 


Nutrient Lowest third Middle third Highest third 
Calories 3,830 3,770 3,810 
Protein (grams) 100 102 104 
Calcium (grams) 1.02 1.09 1.10 
Iron (milligrams) 17.8 17.2 Lys§ 
Vitamin A (inter- 

national units) 9,700 9,900 10,800 
Thiamin (milligrams) 2.38 2.34 2.35 
Riboflavin (milligrams) 2.58 2.69 2.72 
Niacin (milligrams) 23.7 23.5 25.0 


Ascorbic acid (milligrams) 157 164 175 
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Calories appear to vary little with income: stomachs on the 
average are full in each of the three income groups. Protein, 
calcium, Vitamin A, riboflavin, and ascorbic acid consumption 
rises from one income group to the next. Intake of iron, of 
thiamin, and of niacin changes irregularly with income but is not 
extremely variable. All of these relationships emerge because of 
differences in consumption of commodities by the various income 
groups. If the highest group gets more protein, more calcium, more 
Vitamin A, more riboflavin, more ascorbic acid than the lowest 
income group, we expect it to consume more meat, milk products, 
fruits, and vegetables. If it gets less thiamin and iron, we expect 
it to consume less of the grain products. So it will turn out. 

Commodities. It is possible to analyze commodity consump- 
tion, again ‘for a week in the spring of 1948 and for the same 
families, according to a more detailed classification of families with 
respect to family income levels (income of 1947 less federal taxes). 
This official publication (4) classifies the families surveyed into 
seven income classes: under $1,000 (53 families); $1,000-$1,999 
(204 families); $2,000-$2,999 (410 families); $3,000-$3,999 (351 
families); $4,000-$4,999 (167 families); $5,000-$7,499 (154 fam- 
ilies); and $7,500 and over (72 families). The average household 
size, arrived at by counting 21 meals at home as one person, was 
2.81 persons in the lowest income group, 3.84 persons in the 
highest income group, and 3.23-3.65 persons in each of the five 
intermediate income classes. Since the number of families in the 
lowest income and highest income groups was so small, and since 
the number of persons per family in those groups differed consider- 
ably from the mean, I shall omit consideration of those two groups. 
For convenience in tabulation, I take the income classes as $1,500, 
$2,500, $3,500, $4,500, and $6,250. 

Table 10 gives consumption per household per week of each of 
37 commodities or groups of commodities, so selected as to cover 
the field rather completely and at the same time to yicld a fairly 
wide coverage of the particular items for which relative prices per 
1,000 calories were given earlier (Table 6, pp. 116-17). Relatives are 
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given as well, so that one can perceive the percentage changes in 
quantities consumed from one income group to another. 

When I sought to classify the commodities in some systematic 
way in order to see how their consumption changed with change 
of income, they appeared to fall into five general types. Com- 
modities of Type 1 are those of which, in 1948, the consumption 
per household persistently fell from lowest income to highest 
income group: the poorer families bought more, the richer less. 
Commodities of Type 2 are those of which the consumption per 
household rose from the lowest income families to the middle 
income families, and then definitely fell as income increased. Type 
3 commodities are those of which purchases increased from the 
lowest income to the middle income families, and then as income 
increased the purchases tended to remain stable. Type 4 com- 
modities are those which rose in consumption as income increased 
until the next to the highest income group was reached, and then 
declined. Commodities of Type 5 are those of which the quantities 
purchased rose without interruption from lowest income to high- 
est income groups. 

All this is summarized in Chart D, which lists the commodities 
according to the types described above, and also indicates their 
relative prices per 1,000 calories as far as determinable from recent 
data given in Table 6, (pp. 116-17). What we see here most clearly is 
that relatively cheap commodities are the ones which either fall con- 
tinuously with rise of income, or rise through two or three income 
categories and then cease to rise further with additional increase of 
income. One can say of lard, wheat flour, corn meal that they fall 
in per capita consumption as income rises. One can say of sugar, 
bread, shortening, and white potatoes that they first rise (rather 
slowly) in consumption as income rises, and then fall to a lower 
level than was characteristic of the lowest income group of pur- 
chasers. One can say of whole milk and ice cream that consumption 
rises with income in the lower half of the observed range and then 
tends to remain about the same as income rises. As to eggs, beef, 
and ham, rise of consumption with income is persistent until the 
penultimate income category, and then decline or perhaps tabling 


Cuarr D—Consumption (Purchases) of Commodities per 
Household, Spring 1948, in Relation to 
Family-Income Levels* 

(Relatives, Quantity consumed by low-income group=100) 


INCOME LEVEL COMMODITIES HAs 


RELATIVES® 
























Oatmeal 
Wheat flour, plain 100 
Rice = 
Dried beans € peas 200 
Corn meal 93 
Lard 80 
Salt pork 


50 


(50 





Bread 


Shortening 149 
100 “Sweets” ae 
White potatoes 244 
Margarine 159 


Sugar 93 
50 





Fresh pork 750 
American cheese 486 
Canned vegetables 1,000 


{50 


Salad oils § dressing — 
Baked goods except bread —— 
Whole milk 524 
100 Canned fruits 800 


Ice cream 





Bacort 


{50 Canned citrus juice 900 
Fish € shellfish eal 
Eggs, fresh whote 1,042 
Dried fruits 402 
Fresh vegetables 1,200 
100 Beef, all 1,000 


Hane 





Lamb 
Poultry 1,953 
Sweet potatoes 359 
Noncitrus fresh fruit 900 
Veal =. 
Butter 380 
Citrus fruits , 995 
Frozen fruits £ vegetables 


150 










ae 


100 e 
1,500 2,500 3,500 4,500 6,250 DOLLARS PER YEAR 


* Data from Tables 7 and 10. 
* Prices per 1,000 calories in 1953, wheat flour=100. 
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appears to follow. Of poultry, lamb, citrus fruit, frozen fruits and 
vegetables, rise of consumption with increase of income persists 
throughout the observed income range. 

Qualifications are necessary but need not be labored. It may be 
that some of the commodities of Type 4, some of Type 3 as well, 
are really commodities of Type 5; this is suggested by the quantities 
purchased per household in the highest income category, $7,500 
and over, which I have not used. But inferences drawn from 
purchases by that group are suspect, because it contained more 
persons per household (16 per cent more) than the next highest 
income group. 

The grouping of commodities in the table and chart conceals 
numerous divergencies of behavior. While purchases per house- 
hold of “baked goods except bread,” for example, follow the pat- 
tern of ‘Type 3, this is not so of a fraction of that group which “in- 
cludes cookies, doughnuts, sweet rolls and buns.” Of those items 
the behavior is of ‘ype 5—purchases rising steadily as income 
rises. Among the canned vegetables (Type 3), canned baked beans 
do not rise at all with increase of income, but tend irregularly to 
decline. While “all beef” appears to decline in consumption from 
second-highest income to highest income group, this is not true 
of steak and rib roast; they increase throughout the observed in- 
come range. One finds no decline in lettuce consumption as in- 
come rises even though it is grouped with the “fresh vegetables” of 
Type 4. Further illustrations seem unnecessary for present purposes. 
The point is that within practically any commodity group there 
is a hierarchy of relative price per 1,000 calories, so that one would 
expect deviation of individual-commodity behavior from com- 
modity-group behavior. Canned baked beans are cheaper than 
most other canned vegetables; steak is more expensive than other 
cuts of beef. 

The commodities named in Chart D behaved generally as pic- 
tured. But this was behavior in 1948, under given conditions of 
income and of relative price. We know that relative prices of foods 
change over time, and so does the general national level of income 
even if one measures it in dollars of constant purchasing power. 
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Hence the classification of commodities as to behavior of purchases 
at different levels of family income probably would not be dupli- 
cated if one could backcast to 1910 or anticipate 1970. It is readily 
imaginable that some commodities classed of Type 4 in 1948 might 
in 1910, if income was then a good deal lower generally, have been 
classified as of Type 5, and Types 2 and 3 possibly of Type 4. 
Perhaps in 1910 the sweet potato, of Type 5 in 1948, might have 
fallen even into Type 1; it was then nearer to a staple food and had 
not attained a status comparable with citrus fruit. If in 1970 a 
family income of $6,250 should stand not at the top but in the 
middle of five income classes, we might then find that some of the 
items in ‘Type 1 of 1948 had moved into Type 5, more or less as 
the sweet potato may have done earlier. (The candle is an anal- 
ogous example—once common, cheap, falling in consumption as 
whale oil, kerosene, gas, electricity came to compete with it; now 
a rare and expensive means of lighting, very likely consumed more 
heavily by high income than by low income groups.) In 1970 we 
might find commodities of Types 2 and 3 transformed into com- 
modities of Type 1. Only time will tell; and of course change in 
general level of income and change in relative prices of com- 
modities. 

Nevertheless one may hazard the guess that what may change is 
the list of commodities within types, and not the types themselves. 
If differential income and differential food prices still exist in 1970, 
we might well be able to identify the same types of behavior and 
possibly other types. For, given a physical limit on calorie ingestion 
as well as differential prices and incomes, some foods will rise in 
consumption with rising incomes as between income classes; and 
if so some other foods must fall. No more than in 1948, however, 
need it be true that decline of consumption with rising income or 
increase with rising income consistently throughout the income 
range would be the only types of behavior. Intermediate ones, more 
or less like Types 2, 3, and 4 of 1948, could reasonably be expected 
to appear. This seems the probability except in the unlikely event 
that by 1970 all Americans are millionaires, so wealthy that differ- 
ential food prices would be of no concern to anybody. In that 
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event there would be little purpose in studying commodity con- 
sumption in relation to levels of income, for one could hardly 
expect to find differences of consumption between the income 
groups. Pure preference, not income, would then determine what 
different millionaires would eat. 

Presumably types of commodity-consumption behavior exist as 
between income groups in any country. But the commodities of 
any given type might not be the same as in the United States. 
However, one would expect in general to find cheap items, 
typically grain products and starchy roots, falling in consumption 
with rise of income, and expensive items like meats, fruits, and 
vegetables, rising in consumption with rise of income. 
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CHAPTER 11 


a> 


Historical Changes m the National Diet 


MERICAN food consumption (ingestion as well, no doubt) 
increases in the aggregate from decade to decade with in- 
crease of population. Population growth is a matter of great con- 
cern to the food and agricultural industries, for it may spell an 
expanding market even for a commodity declining in per capita 
consumption. The population had risen from about go to 152 
million between 1909 and 1950—a rise of 69 per cent. Attention 
is directed, however, not toward historical change in aggregate 
national food use, but toward change in consumption per head 
of the population. There has been little alteration, so far as the 
evidence tells us, in consumption of all food calories per capita. 
The prominent changes occur in quantities of commodities, some 
having increased and some fallen, and in quantities of essential 
nutrients. 

The historical record extends, as to detailed changes, only over a 
period of some four decades. The Bureau of Agricultural Eco- 
nomics of the Department of Agriculture prepared in 1949 (1) 
a set of annual estimates of national consumption of commodities 
and of certain essential nutrients from 1909 and those estimates 
have subsequently been extended for later years, with revisions (2). 
One must draw upon miscellaneous and patchy information in 
order to construct a picture of changes prior to 1909. 


CALORIES AND ComMmopiry GROUPS 


Charts E and F give a general picture of annual changes in per 
capita food consumption from 1909 through 1950, in terms of 
total calories and of calories provided by specified groups of com- 
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Cuarr E—Per Capita Food Consumption in the United States 
by Food Groups and Total, 1909-50” 
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modities. Official figures are not presented for the charted data on 
the calories provided by any specified commodity group. These | 
have calculated from the official statistics of commodity-group 
consumption expressed in pounds, using the following approxima- 
tions to calorie content per pound of weight: 


Commodity group Calories per pound 
Grain products 1,610 
Potatoes and sweet potatoes 340 
Sugars and sirups 1,720 
Meats, poultry, and fish goo 
Eggs 635 
Fats and oils, including fat cuts and butter 3,600 
Milk and its products, excluding butter 375 
Vegetables and fruits 150 
Dried beans and peas (pulses), nuts, soy products 1,700 


Use of these constant conversion factors for commodity groups 
no doubt largely explains why total annual calories as aggregated 
from commodity groups disagree slightly with the official state- 
ment of total calorie consumption. The discrepancies appear in 
comparison of the two upper lines in Chart E; generally, the 
official totals are somewhat the higher, and their excess over the 
calculated totals tends to increase with time. But the discrepancies 
are small—at the largest, only about 2 per cent. 

Total calorie consumption. “Consumption” has two principal 
components: ingestion, and waste and loss. ‘That fact makes diffi- 
cult, if not impossible, a coherent explanation of the indicated 
movements of per capita calorie consumption whether from year to 
year, period to period of peace, war, prosperity, depression, or 
general long-term trend. 

It cannot be said with assurance, for example, whether the indi- 
cated upturn in calorie consumption between 1918 and 1919 was 
mostly a bulge in food wastage following a war year of economy, 
or was mostly a bulge in ingestion, or was even nothing much more 
than perhaps a reconstruction of retail stocks and not truly even a 
bulge in consumption. It cannot be said with assurance whether 
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the relatively low figure for 1921, a year of economic depression, 
represented reduced ingestion or reduced waste or some combina- 
tion of the two. Of the sharp drop in consumption in 1935, one 
can say that there was without much doubt a decline in meat con- 
sumption and in animal fats in that year, reflecting the impact of 
the great drought of 1934; but one cannot feel sure that the statisti- 
cal data are reliable enough to demonstrate conclusively that con- 
sumption of other products, such as grains, may not have risen 
sufficiently to offset that decline. Considering the tremendously 
large feed bin of the United States, and the generally high in- 
comes even of depression years, I find it difficult to believe that 
ingestion per capita from one year to another varies even as much 
as the data on consumption may suggest. In all these four decades 
it has been easy for even the most disadvantaged to substitute 
cheaper foods for the more expensive in the matter of assuaging 
hunger. With respect to annual variation in waste, I think we 
have insufficient evidence to reach any conclusion; and so far as 
one knows, the waste and loss in retailing establishments and 
households would easily average 15 per cent or more of per capita 
calorie consumption annually. 

That part of per capita consumption which represents ingestion 
might, from period to period and over the four decades, though 
hardly from year to year, change with change in average body 
weight per person and with physical activity; also it is barely con- 
ceivable that at times the national average person is fattening him- 
self and at other times reducing. Shall we then argue that the 
indicated low average level of per capita consumption in the de- 
pression years 1932-38 mainly reflects lowered physical activity 
incident to widespread unemployment? It may be so. But perhaps 
not, for one might also argue that it was waste, not ingestion, 
which was curtailed in depression years. 

Consider now the indicated long-term decline in per capita con- 
sumption of calories—somewhere in the neighborhood of 5 per 
cent in say 35 years. Here again it is not possible to demonstrate 
the relative movements of the two components, ingestion and waste. 
In favor of a factual decline in per capita ingestion we have the 
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argument that average physical activity may have fallen as weekly 
hours of work declined, and as machine labor supplanted manual 
labor in industry, agriculture, and transport. On the other hand, 
perhaps participation in sports, involving enhanced physical activ- 
ity, has offset this. In favor of increased ingestion it may rightly 
be argued that young adult Americans have increased in height 
and weight; but who knows if older adults are nowadays deliber- 
ately keeping themselves slimmer than they did 35 years ago, and 
this by curtailing their calorie ingestion? As to waste, it would 
appear not unreasonable to argue that in 35 years the population 
has become wealthier, more able and more prone to throw good 
food into garbage cans, less skilled in the use of “leftovers,” more 
accustomed to eat in restaurants, wherein human ingestion of left- 
overs from plates is commonly discouraged by law. Yet against 
this must be set progress in food preservation both in retail 
establishments and in homes. Refrigeration surely prevents spoil- 
age of meat and milk, rancidification of fats, to a greater extent 
than was true 35 years ago; the speed of delivery is greater; preserva- 
tives and containers are more efficient and effective. Even if we 
may feel reasonably certain that per capita consumption of calories 
has fallen a little, we cannot feel certain whether waste has fallen 
more and ingestion less, or the reverse. Conclusions are conjectural. 
My conjecture—at the moment—is that ingestion has fallen more, 
waste less. 

I see no evidence in these statistics of appreciable or significant 
annual variations in per capita calorie ingestion, or appreciable and 
significant variation with peace and war, prosperity or depression, 
relatively large domestic crops or relatively small ones. What ap- 
pears to me significant is the evidence of slow trend-decline in 
calorie ingestion per capita, and this without any evidence what- 
ever of slow encroachment of involuntary hunger. In my opinion 
people have chosen to ingest less, not forced by the pressures of 
circumstance or by other peoples to do so. This cannot be said of 
every other nation, at least during the two great wars of the century. 

The poundage of food consumed per capita has not fallen as has 
per capita consumption of calories. It has risen by about 4 per cent 
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in 35 years while the calorie consumption has fallen by about 5 
per cent. Our food contains somewhat more water than once it 
did, perhaps more inedible refuse as well. Increases in per capita 
consumption of milk and of fruits and vegetables largely account 
for this phenomenon. 

Commodity groups. <A glance at Charts E and F will indicate 
that, although total calorie consumption has fallen little in four 
decades, the commodity composition of the national diet has 
changed rather radically. Two of the commodity groups have 
persistently tended to fall in per capita consumption: grain prod- 
ucts, and white and sweet potatoes. If we judge “persistence” of 
trend by the relationships between five-year averages at the be- 
ginning and end of the period, we may say that three commodity 
groups have persistently risen in per capita consumption, while 
three have shown somewhat variable trends. Those which have 
persistently risen are (1) milk and its products, excluding butter, 
(2) vegetables, fruits, pulses, and nuts, and (3) eggs. Those which 
have shown variable trends are (1) sugars and sirups, (2) fats 
and oils including fat cuts and butter, and (3) meats, poultry, 
and fish. The sugars and sirups rose irregularly in per capita con- 
sumption to 1927-32, and then irregularly declined, being con- 
spicuously low in the war years 1945 and 1946. Sugar, largely an 
imported commodity, was a member of the group of which the 
consumption was most dislocated in World War II. The fats 
and oils rose irregularly not only to 1927-32 but also later to 1940- 
41, and then fell. Wartime stringencies were also felt here, as 
evidenced by the low figure for 1945. The raw materials were 
heavily imported. In meat, poultry, and fish we find the only 
commodity group of which the per capita consumption was lower 
in 1927-32, the middle of the 4o-year period, than at its begin- 
ning and particularly its end. 

Presumably rational explanations could be found for the diver- 
sity of behavior of the several food groups: for the persistent 
downward trend in some, the persistent upward trend in others, 
the wavering trend in still others. I shall seek them here, however, 
only with reference to the combination of the grain-product and 
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the potato groups of persistently declining trend, set against the 
combination of all other groups. In combination, the trend of 
the combined “all-other” groups is persistently upward. 

The proportion of total calories provided by grain products and 
potatoes together has marched as follows: 


1909-13 42 1924-28 35° 1939-4331 

1914-18 41 1929-33 34 1944-48 29 

1919-23 37 1934-3832 i ee Fi) 
This is properly to be characterized as a persistent march. Alterna- 
tions of peace and war, of prosperity and depression—even, as 
one might not expect from political speeches, alternating Demo- 
cratic and Republican administrations—have not checked it. 

This ratio of calories from grain products and potatoes to total 
calories consumed is the starchy staple ratio of which mention was 
made earlier. It is a highly convenient, and by no means an 
insignificant, historical indicator of change in the national diet. 
Why has such change occurred? Certainly in large part because 
people could afford to make it. Beyond any question the starchy 
staple fraction of the national diet has throughout the 4o-year 
period been cheaper per 1,000 calories than the nonstarchy staple 
fraction. Yet the nonstarchy staple, the expensive, fraction has 
persistently risen, while the starchy staple fraction has fallen. The 
phenomenon is a function largely of income. Real income per 
capita has risen. The proportion of it going to food has fallen. 
The food consumed has nevertheless become more expensive in 
terms of constant prices, because the relatively expensive items 
have come to be increasingly consumed per capita, the relatively 
cheap items conversely falling, while total food per capita has 
changed little though it has fallen slightly. 

Yet it remains possible that a contributing influence has been 
change in the relative prices respectively of the starchy staple frac- 
tion and of the nonstarchy staple fraction. The starchy staple 
fraction, while persistently remaining the cheaper per 1,000 calories, 
may have tended to rise in relation to the higher prices Per 1,000 
calories of the nonstarchy staple fraction. At least the relative 
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prices of wheat flour and white potatoes were higher in 1946-50 in 
relation to the prices of refined sugar and of vegetable oils than 
they were in 1909-13. This may not be true of meat. The subject 
needs further investigation. Here, however, it suffices to say that 
the persistently falling starchy staple ratio is in high probability 
much more a reflection of generally rising per capita real income 
than of rising relative price of the starchy staple fraction of the 
diet (or relatively falling price of the nonstarchy staple fraction). 
And one can hardly say that changing inherent preferences for 
food contributed much to the decline in the starchy staple ratio. 
Parts of the population—the higher income groups—were in all 
probability consuming in 1909 as low a fraction of starchy staples 
as was the whole population in 1950. It is change in income rather 
than change in preference which has permitted successive lower 
income groups to emulate, over time, the composition of diet 
characterizing the higher income group of 1909. One may say 
broadly that the preference existed at all times but could become 
effective only as and when income permitted. 


Tue STarcHY STAPLE RATIO IN RETROSPECT AND PROSPECT 


Four decades is a short time in human history, and not a long 
time in the history of the United States. It would be interesting to 
know whether, prior to 1909, the starchy staple ratio was per- 
sistently declining as it was from 1909 to 1950. And it is of some 
interest to speculate whether the ratio seems likely to decline 
further. Detailed official estimates of per capita food consumption 
do not extend backward beyond 1909. It is possible, however, to 
arrive at estimates of the starchy staple ratio otherwise. 

More than two decades ago, my colleague Holbrook Working 
pointed out (3) that a decline in per capita consumption of wheat 
flour had been taking place at least since 1889. He gathered in- 
formation showing that corn meal as well was falling in per capita 
consumption, while sugar was rising. His appraisals of per capita 
consumption of these items for the years 1889 and 1899 were as 
follows, in pounds: 
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Item 1889 1899 
Wheat flour 225 222 
Com meal Ti7) 103 
Sugar 55 65 


Such estimates of per capita consumption of lard, meat, and butter 
as Cummings has compiled (4) are not useful in providing a 
reasoned guess at the level of the starchy staple ratio in those 
years. We must make assumptions. They are (1) that per capita 
consumption of total calories was practically the same in 1889 and 
1899 as in 1909, about 3,500 calories; (2) that the calorie con- 
tribution of potatoes and minor grains (rice, rye, buckwheat, oats, 
barley) was in the aggregate much the same as in 1909, when they 
supplied some 350 calories out of about 1,500 supplied by all grain 
products and potatoes together. ‘This may misstate the calorie con- 
tribution of minor grains and potatoes in 1889 and 1899, for it is 
possible that from 1890 to 1910 per capita consumption of rice 
and white potatoes was rising, and that of rye, buckwheat, and 
barley falling, with uncertain degree of offset; but at the moment 
no other assumption seems tenable. 

On the stated assumptions, the starchy staple ratio of 1889 
works out as 53 per cent, and that of 1899 as 50 per cent. The 
indication thus is that the downward march of the starchy staple 
ratio in the United States extends backward in time at least two 
decades before 1909, and has characterized change in composition 
of the national diet for 60 years at least. 

What was occurring before 1889 seems to remain largely con- 
jectural. It seems certain only that per capita consumption of sugar, 
according to data presented by Cummings, was steadily rising from 
1835 to 1885, except for an interruption during the Civil War. 
The increase was from 13 to 51 pounds per capita, which would 
represent an increase from about 65 to about 250 calories per head 
per day. If one may suppose that total daily calorie consumption 
per head remained stable at about 3,500, the question arises: what 
commodities were displaced by a rise of some 18 5 calories in sugar 
consumption? I think the most reasonable inference is that the 
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starchy staple items were the ones displaced. If that is so, then 
there is a presumption that the starchy staple ratio in the United 
States has been tending to fall since 1835 at least. It will appear 
later that a declining trend since so early a date is suggested for 
England as well. 

One has no clear picture of what particular components of the 
starchy staple fraction of the American diet may have been falling 
prior to 1889. Perhaps it was corn principally, though one would 
like to know how widely rice was consumed when so much of it 
was produced on the southeastern seaboard in the early and middle 
decades of the nineteenth century. 

For more than a century, what evidence we have thus points 
toward declining dependence upon cheap starchy staples, and 
conversely toward increasing consumption of a range of more 
expensive foods. We may feel sure that one of those foods was 
sugar in the first half of the past century and even later, to about 
1930. From 1909 we know that the general trends have been up- 
ward in the commodity groups of fats and oils, meats and poultry 
and fish, milk and its products, eggs, and vegetables and fruits and 
pulses and nuts, though not persistently upward for each group or 
each commodity within each group. It can surely be said that the 
American diet of 1950 was much more diversified and expensive 
than in 1850. No one need be misled into thinking, when he reads 
of banquets in 1830 with 30 courses of meat, poultry, and fish, that 
such consumption was at all representative of the general situa- 
tion—any more than the feasts including hummingbirds’ tongues 
described by Lucullus were representative of the food ingestion of 
the general Roman populace. “Bread and circuses” describes it 
better. 

Taking it that the starchy staple ratio fell from about 53 to 27 
per cent in the six decades following 1890, are we to suppose that 
the trend is linear? If it were, one might predict by extrapolation 
of trend that by the end of the twentieth century the contribution 
of calories from the starchy staples would fall to about 10 per cent, 
and would fall to nothing in the first half of the twenty-first 
century. I would not venture such prediction. ‘There is too strong 
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a presumption that a society of millionaires would continue to 
regard some grain products and potatoes as desirable components 
of their diet. And of course no one knows whether per capita in- 
come will continue to rise. Looking forward as long as 50 years, 
we must say that the trend is unpredictable. With continual rising 
prosperity for a decade or two, however, one might reasonably 
anticipate a further decline in the starchy staple ratio; but not a 
decline leading to disappearance. 


InpIvipuUAL COMMODITIES, 1909-50 


Changes in composition of the American diet over the past 
half century or so represent only in minor degree the introduction 
of new commodities. The wheat flour, the corn meal, the oatmeal, 
the rice, the rye flour, and the buckwheat of 1950 were known and 
used in 1900; so it is with sugar, white potatoes and sweet potatoes, 
with the meat and fat of cattle, pigs, and sheep, with milk and its 
products, with eggs, with the major fruits, vegetables, nuts, and 
pulses, even with the various oilseeds which provide vegetable oil. 
Shifts in the pattern of American commodity consumption in the 
last 50 years are unlike those which occurred in Europe on intro- 
duction of hitherto unknown foods after the discovery of the 
Americas. What has happened in the main is contraction in per 
capita consumption of some commodities known and used in 1900, 
expansion in others, elaboration of the forms in which a commodity 
appears on the shelves of retail stores, and various new admixtures 
of commodities themselves long familiar. Dry breakfast cereals, 
precooked, are so new as to be called innovations; so are many 
types of canned and frozen foods; so are various artificially hard- 
ened vegetable shortenings. But nothing comparable to invasion 
of the European diet by potatoes, of the Rumanian and African 
diets by corn, of the Javanese by manioc, has occurred in the 
United States. Among the vegetables and fruits one would find 
currently some that were utterly unknown in 1900—for example, 
the boysenberry. Yet the new commodities are insignificant. It 
would be of interest to trace in detail the story of admixture and 
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elaboration, but I shall not attempt it. We may look briefly here, 
however, at the shifts in consumption of individual commodities, 
and to some extent at changing forms. 

Enough has been said already, perhaps, about the persistent 
decline in per capita consumption of wheat flour. Time was when 
the retailer sold it from the barrel or by the barrel directly to con- 
sumers, and housewives made it up into breads, cakes, and a host 
of other dishes. Nowadays the bakeries have largely taken over the 
household breadmaking, and to no small extent the preparation 
of cakes and pastries. Distinctions are drawn between bread flours 
and cake flours that were uncommon 4o years ago. Packages of 
unmixed wheat flour have replaced the retailer’s barrel, and his 
stock now includes packages of the flours of various grains mixed 
together in various proportions. 

The decline of per capita consumption of the group of grain 
products has come chiefly in wheat flour and in corn flour and 
meal, the major items of the group both in 1909 and 1950. Wheat 
flour fell from 212 pounds in 1909 to 136 pounds in 1950; corn 
meal and flour from 53 pounds to only 14. These are the important 
changes. Rye flour and buckwheat flour fell too, and so with 
hominy and grits made from corn, with milled rice, with barley 
products. But of these five items the level of per capita consumption 
was only about 23 pounds in 1909 and 11 pounds in 1950; the loss of 
12 pounds compares with a loss of 115 pounds in wheat flour and 
corn flour and meal together; and is therefore a relatively small fac- 
tor in the decline of the starchy staple ratio. Oatmeal consumption 
was about as large in 1950 as in 1909, but only around 3 pounds 
per capita. The grain product items which have risen in per 
capita consumption are wheat cereal, semolina and its products, 
cor cereal, and corn starch, but their aggregate increase cannot 
have exceeded 4 or 5 pounds. 

As to white and sweet potatoes, the trend of consumption has 
been downward for both, but more rapidly for white potatoes. Per 
capita consumption of white potatoes fell from 169 to 100 pounds 
between 1909-11 and 1948-50; of sweet potatoes, from 22 to 12 
pounds. 
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Sugar and sirups as a commodity group consist dominantly of 
refined sugar (more precisely, the calculated refined-sugar equiva- 
lent of raw sugar). In 1909 consumption of refined sugar at about 
72 pounds per capita compared with only 11 pounds of all other 
items in the group—cane sirup, sorgo sirup, edible cane molasses, 
maple sugar and sirup, refiners’ sirup, honey, corn sirup. By 1930, 
when per capita consumption of refined sugar reached its peak of 
112 pounds, the other items aggregated only 12 pounds; by 1950, 
when refined-sugar consumption had fallen to 95 pounds, the 
other items aggregated 13 pounds. The fluctuations in the com- 
modity group have therefore been fluctuations mainly in consump- 
tion of refined sugar. Of the other items, it is corn sirup which has 
consistently risen: 5 pounds in 1909, 7 in 1930, g in 1950. One does 
not find in the official statistics a breakdown of the end uses of re- 
fined sugar—its use in the normally hot beverages (coffee, tea, 
cocoa), in soft drinks, normally taken cold, in candies, in sweet- 
ened baked goods, in jellies and jams and conserves. The figures 
given above also do not cover use of sugar in commercially 
frozen or canned fruits and juices, in canned vegetables, in salad 
dressings, in condensed milk, in tobacco products. Considering 
the consistently upward per capita trends in many of these end 
uses, it is not easy to understand how per capita consumption of 
refined sugar fell from a level of about 105 pounds in the late 
1920's to a level 10 pounds lower in the late 1940’s. Conceivably 
a larger proportion of the population, increasingly conscious 
whether of waistlines or of the absence of essential nutrients in 
sugar, began to take more of its coffee black in the 1930’s, or to 
forego the extra bite of candy. Perhaps jams and jellies are less 
used. But this is speculative, and the downward drift of refined- 
sugar consumption since 1930 is not to be explained here. In any 
event the American diet of 1950, while considerably sweeter than 
it was in 1909 and earlier, is nowadays less so than it was in the 
late 1920’s. 

The commodity group of fats and oils consists of butter, lard, 
margarine, bacon and salts side, shortening, and “other edible 
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oils” defined as “cooking and salad oils in salad dressing, mayon- 
naise, in baking products, and in minor uses such as fish canning.” 
Per capita consumption is estimated as follows (in pounds) in the 
beginning, middle, and ending years of the period 1909-50: 


Item 1909-11 1929-31 1948-50 
Butter 18.1 be f= 10.4 
Margarine 153 2.4 6.0 
Lard 12.2 125 12.2 
Bacon and salt side 18.4 19.0 19.0 
Shortening 8.0 9.6 10.1 
Other edible oils 1.5 5:4 vie 
Total 59-5 66.8 65.5 


The products of the pig, lard and bacon and salt side (which to- 
gether are appraised officially, year in and year out, as 28 per cent 
of the carcass weight of slaughtered pigs) appear to have held 
their own, although observations suggest that bacon has risen in 
consumption and salt pork fallen. ‘The striking changes, then, are 
in consumption of the expensive cattle product, butter, and in the 
items produced from vegetable oils. Butter has consistently fallen 
in consumption, while margarine, shortening, and other edible 
oils have risen. The conspicuous fall in butter consumption is a 
recent phenomenon: per capita use never fell below 16 pounds in 
the 1930’s, but since 1943 has not reached even 12 pounds an- 
nually, and fell to under g pounds in 1952. On the other hand 
margarine consumption never exceeded 3.1 pounds in the 1930's, 
after 1943 never fell below 3.8 pounds, and in 1952 rose to nearly 
8 pounds. Margarine is at once a more palatable and nutritious 
product than it used to be, as technology has improved its taste 
and added vitamin content; and recent relaxations of federal 
taxes on artificially colored margarine, and of some state taxes as 
well, have enhanced its competitive position. Here one sees a 
relatively cheap product tending to supplant a relatively ex- 
pensive one though only as the cheaper one becomes more palat- 
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able and nutritious and more like its rival in appearance. It is 
of interest to note that the consumption of margarine and butter 
together—the typical spreads for bread—has fallen consistently, 
as has the typical breadstuff, wheat flour. Also, many a sandwich 
is now spread with mayonnaise which once would have been 
spread with butter or margarine. 

The rise in consumption of shortening and of other edible oils, 
mainly vegetable, is the most conspicuous of all. Their per capita 
consumption has not quite doubled in about four decades, from 
9.5 to 17.9 pounds; and that of one component, “other edible 
oils,” has increased fivefold. Here one meets with a suggestion of 
the invasion of the American cuisine by the salad; or shall we say 
the conquest? Forty years ago I encountered the embryonic salad 
as lettuce in summertime, sprinkled with sugar and vinegar; or as 
raw sliced cucumbers, often with raw onions, also in vinegar. There 
was next to no salad in winter, at least not in rural villages, where 
a larger fraction of the population then lived than is now the cir- 
cumstance. Nowadays the salad, with dressing of one sort or an- 
other containing fat, is nearly everywhere encountered in summer 
and winter alike, resting on lettuce shipped to ice-bound New 
England or Minnesota from warm regions in California or 
southern Texas. 

There are difficulties in tracing the story of change in consump- 
tion of milk and its products, not only because the range of uses is 
so great but also because official statistics regard butter as belong- 
ing to the group of fats and oils. If we include it here as a product 
of milk, it counts as one of the milk products which has per- 
sistently fallen in per capita consumption, as observed above. 
Other milk products of which consumption has fallen are natural 
buttermilk (from about 63 pounds per head around 1910 to 45 
around 1930 to 33 in 1950), skim milk consumed as such (from 
23 to 18 to 14 pounds), and condensed whole milk both sweet- 
ened and unsweetened (from 4 to 2 pounds over the period). As 
the following figures show, however, all other forms in which milk 
is used have risen in per capita consumption (pounds per year): 
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Item 1909-11 1929-31 1948-50 
Fresh whole milk 256 272 301 
Cream 10.2 10.9 12.0 
Ice cream (cream and milk used) 8 4:9 8.9 
Evaporated milk (whole and skim) a2 13.8 23.2 
Cheese, including cottage 4.0 5:7 10.3 
Skim milk in chocolate drinks sabe ee 8.2 
Cultured buttermilk oe 8.5 12.0 
Dried milk (whole and skim) ee 1.4 as 
All others* A 2 2.0 


* Whey, malted milk, sherbet, frozen custard and malted, ice milk, dry 
buttermilk. 


The general trend toward variety is clearly apparent here. What is 
not so clear is whether the trend in per capita consumption of the 
milk which goes into all the milk products, including butter, has 
been consistently upward. Certain official data dealing with 
“primary distribution weight” and with “whole milk equivalent 
on a fat-solids basis” yield estimates of per capita consumption of 
753 pounds around 1910, 816 around 1930, and 766 around 1950. 
It is possible that per capita ingestion of all the ingredients of 
milk taken together has not consistently risen but has fluctuated 
somewhat unevenly. However, no general decline is suggested, and 
the evidence of diversity is clear. Perhaps the rise of the salad in 
our cuisine is evidenced by the steadily increasing consumption 
of cottage cheese: six-tenths of a pound per capita around 1910, 
3.2 pounds in 1950. We shall see it in the statistics of vegetable 
consumption. And assuredly the cuisine has gained variety through 
the tenfold increase in consumption of commercial ice cream and 
the introduction of “chocolate milk.” 

Aside from the decline in per capita consumption of starchy 
staples, the most spectacular change in the nation’s diet has per- 
haps been the increase in consumption of the commodity group 
here called fruits, vegetables, pulses, and nuts. It is not a spec- 
tacular rise in respect of contribution of food energy, for calories 
contributed by this group rose from only about 5 per cent of total 
calories in 1909-11 to about § per cent in 1948-50. But in terms of 


174 The World’s Food 


poundage consumed annually per capita, this group of items 
dominantly low in calories per pound increased from 339 pounds 
around 1910 to 396 pounds around 1930 and 464 pounds around 
1950. It constituted about 22 per cent of the weight of all food 
consumed per capita around 1910, rising to nearly 30 per cent 
around 1950. The increase of 125 pounds per capita per year in 
40 years is indeed a spectacular phenomenon when translated into 
the daily menus of homes and restaurants. In this commodity 
group one sees also the rise of unfamiliar items to a position of 
routine consumption. And it is the rise in consumption of this 
group which has elevated notably the American intake of at least 
one of the essential nutrients, ascorbic acid. 

Increase of per capita consumption has been greatest with 
respect to vegetables. Average annual consumption of the major 
general components of the group rose as follows (pounds) : 


Item 1909-11 1929-31 1948-50 
All vegetables 192 229 285 
All fruits 137 152 163 
All pulses and nuts 10 15 16 

Total 339 396 464 


Consumption of vegetables rose 92 pounds, of fruits 26, of pulses 
and nuts 6. The percentage increase was largest in pulses and 
nuts, but the level of consumption has always been so low that the 
change is not conspicuous. 

Vegetable consumption is officially reported under the headings 
“fresh,” “canned vegetables and juices,” and “frozen.” Account is 
given additionally of vegetables “from non-farm home gardens.” 
These estimates run as follows ( pounds per capita per year) 


Category 1909-11 1929-31 1948-50 
Fresh 161.7 185.4 212.8 
Canned (including juices) 15.5 29.3 49.3 
Frozen : : 3.1 
From nonfarm gardens 14.3 14.3 19.3 

Total 191.5 229.0 284.5 


* Not estimated. 
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The frozen vegetable industry is so new that consumption was not 
estimated prior to 1937. The vegetables from nonfarm gardens can 
hardly be said to show a trend; the official estimates do not vary 
from year to year except for a war period 1917-19 and a war-and- 
postwar period 1942-50. At its peak in 1943, vegetable consumption 
in this category attained 38 pounds, close to three times the pre- 
war level. Consumption has risen in all the other three categories, 
most in “fresh” vegetables. One does not know what has happened 
to household canning, which must be covered by the estimates 
of fresh vegetable consumption, for the canned vegetable con- 
sumption is of commercially packed vegetables only. It seems 
eminently reasonable to assume, however, that household can- 
ning per capita has declined, so that per capita consumption of 
truly fresh vegetables has risen more than the data on fresh vege- 
table consumption suggest. 

The increase in fresh vegetable consumption has been shared 
amongst the several vegetables, but less so if at all by certain old 
familiar ones—cabbage, onions, corn, beets, spinach. Probably 
the only individual vegetables to increase as much as 5 pounds per 
year in per capita consumption over four decades are carrots, 
lettuce, tomatoes, celery, and melons. The influence of the salad 
cult appears in this list. Amongst the canned vegetables, all— 
even corn, sauerkraut, beets, and spinach—have risen in per capita 
consumption, unless canned whole tomatoes have fallen. (One 
does not know about canned baked beans, which are not included 
as canned vegetables.) Canned soups are included in this category, 
as are canned baby foods and canned vegetable juices. ‘These three 
items probably aggregated less than half a pound and consisted 
of soup around 1910; by 1930 they had risen to 3.3 pounds, con- 
sisting of soup and a little vegetable juice; by 1950, to 15.3 pounds. 
This rise of 15 pounds accounts for nearly half of the increase in 
per capita consumption of canned vegetable items in four decades. 
Frozen vegetables, first estimated in 1937 as four-tenths of a pound, 
had climbed to 3.3 pounds by 1950. The vegetables nearly ready to 
eat (canned and frozen) at 52.4 pounds in 1948-50 constituted 
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nearly 25 per cent of total vegetable consumption; in 1909-11 the 
ration was under 10 per cent. Although the probable decline in 
household canning lessens the magnitude of this change in form 
of consumption, it is nevertheless a striking change. The nation 
is still a long way from “living out of cans,” but has certainly 
moved in that direction. 

Consumption of fruits is reported in the categories “fresh,” 
“canned fruits,” “canned fruit juices,” “frozen,” and “dried.” The 
data on per capita consumption follow (pounds per year) : 


Category 1909-11 1929-31 1948-50 


Fresh 129.7. 134.4 ¥2101 
Canned as 11.9 18.9 
Canned juices a7 .36 15.5 
Frozen : 5 3.6 
Dried 3-9 5-1 4-4 

Total Ee hen ge Une Fe 163.5 


* Not estimated. 


These are no official estimates of nonfarm “home orchard” fruit 
consumption—a pity, for observation suggests that their contri- 
bution might be appreciable. It is the commercially canned 
fruits, the commercially canned juices, the commercially frozen 
fruits which account for the persistent upward trend in per 
capita consumption of all fruits. The fresh (which of course in- 
clude the home canned, of which the trend is unmeasured, but 
probably downward) and the dried fruits increased in consump- 
tion for two decades, then fell. 

A truly conspicuous change has occurred in fresh fruit con- 
sumption: apples have fallen (from some 58 to some 30 pounds 
per capita annually), while citrus fruits have risen sharply (from 
some 17 to 45 pounds). Fresh peaches have consistently fallen in 
consumption too, though not rapidly like apples: from 14 pounds 
around 1910 to 13 around 1930 to 11 around 1950. Bananas rose 
and fell from 20 to 23 to 17 pounds around the years stated. All 
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other fresh fruits grouped behaved more or less like bananas, first 
rising and then falling (21 to 22 to 18 pounds). 

More of the trend-increase in consumption of the “pulses and 
nuts”—from 10 pounds per capita annually in 1910 to 16 pounds 
around 1950—has come in the relatively expensive nuts rather than 
the cheaper pulses (dried beans and peas). A new product, soy 
grits and flour, appeared in the list in 1934. The soybean, now a 
domestic crop important enough to be dealt in on the futures 
market, was practically unknown in this country three decades ago. 

The central feature of the national cuisine has been, for half a 
century at least, the use of meat or fish or poultry or eggs in two of 
the three daily meals. These items have not in this span of time in 
this country ranked as mere flavoring materials, or once-a-week 
luxuries, or feast day specialities, as they have in many countries of 
the world. Chart G shows estimated annual consumption per 
capita of the group aggregate, divided into the categories beef 
and veal, lean pork and fat pork (or bacon and salt side,) lamb 
and mutton and fish and game, chicken and turkey, and eggs. 

The trend of per capita consumption of the aggregate is perhaps 
best to be described as fluctuating around a stable level from 1909 
to 1934; dropping in 1935 from force of production circumstances 
and remaining rather low for three more years; and rising to a new 
and higher level during World War II and about maintaining that 
level to 1950 at least. The spectacular drop between 1934 and 1935 
reflects extreme drought in the Great Plains with curtailment of 
cattle herds in 1934, a low level of feed grains and hay in 1935, 
and deferred recovery of feedstuff production in the next few years. 
There is no evidence that this group of foods was tending to fall 
in public favor. 

With sharply increasing incomes after 1938, the rise of consump- 
tion was spectacular. Looking at this increase more closely, we 
see that it was participated in unevenly by the various com- 
ponents. The data on per capita consumption of the several 
components in terms of averages for the years 1939-40 and 1949-50 
are as follows (pounds): 
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Item 1939-49 1949-50 Change 
Beef 43.10 50.00 + 6.90 
Veal 6.75 7:55 +  .80 
Lean pork 45.60 44.30 — 1.30 
Pork fat cuts 19.20 19.10 — .10 
Lamb and mutton 5-90 3-60 — 2.30 
Offals 9.25 10.20 + .95 
Game 1.65 2.00 + .35 
Fresh and frozen fish 5°55 6.40 + 85 
Canned fish 4.40 415 — .25 
Cured fish JO 85 — 05 
Chicken 77-75 26.20 + 8.45 
Turkey 225 460 + 1.35 
Eggs 38.05 47.05 + 9.00 


The most pronounced decline is in lamb and mutton and is prob- 
ably a reflection of circumstance of production involving a greater 
rise in costs of sheep rearing than of cattle raising on the ranges. 
The most spectacular increases are in eggs, chicken, and beef. 
Very likely the costs of poultry production have fallen with 
specialization and conmercialization of the industry; but one is 
reminded that the country over, the commonest advertising sign 
on restaurants reads: “Steak and Chicken.” No doubt it expresses 
the American ideal of the “dinner out.” One suspects that pork 
in cured forms—ham and bacon—has fallen less in consumption 
than fresh pork, if at all; it seems to be bacon and eggs or ham 
and eggs that represents our ideal of breakfast. But we have not the 
consumption estimates for cured pork. Nor do we have them for 
the various kinds of canned meats, with which the shelves of re- 
tailers seem to be much more heavily loaded than was true a 
decade ago. One cannot say either if consumption of sausages, 
especially the beef frankfurters, and of ground fresh beef as ham- 
burger, have shown marked increase. But observation suggests it. 
Failing steak or chicken, ham and eggs or bacon and eggs, the ham- 
burger and the frankfurter appear to have grown in favor, no doubt 
partly because of convenience of preparation in homes although 
they are standard items in restaurants as well. 

If, in conclusion of this survey of individual-commodity con- 
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sumption, one looks at items which have tended to decline rather 
steadily for four decades in per capita consumption, the list is seen 
to comprise not only most grain products and potatoes, but also 
butter, natural buttermilk, skim milk, fresh apples and peaches, 
lamb and mutton; one may mention as certain a decline in cured 
fish (dried cod, presumably) and as probable a decline in a few 
vegetables not specified in the statistics, such as turnips, parsnips, 
collards. Of these only butter has been a relatively expensive com- 
modity within its own class. It has yielded ground to a constantly 
improving but consistently cheaper competitor. Lamb and mutton 
have lost ground through peculiar circumstances of supply. Other- 
wise the general picture is of the cheap starchy staples losing 
ground to a host of more expensive items in combination, and of 
particular items more expensive than these losing ground to 
specific competitors more expensive than the one-time rivals they 
have displaced: natural buttermilk and skim milk to fresh whole 
milk, evaporated whole milk, and cultured buttermilk, fresh apples 
and peaches perhaps chiefly to citrus fruits and canned and frozen 
fruits including even apples and peaches; cured fish to canned or 
frozen, or to meats; the parsnips and turnips and collards to more 
delicate vegetables. 

Growing urbanization, improved refrigeration in homes and 
stores and on railways, specialization in agricultural production, 
changes in relative prices, widening public awareness of the nu- 
tritive content of foods, advances in food technology—all these 
have no doubt contributed to the historical changes in composition 
of the American diet. They are themselves aspects of an expanding 
economy characterized by rising per capita productivity and rising 
per capita real income. A stagnant or shrinking economy could 
not be expected to evidence the sort of dietary change apparent 
in the United States, and most strikingly apparent in the shift 
away from cheap starchy staples toward a wide range of more 
expensive foods. 


Tue EssentiaL Nutrients 


Official agencies, taking their annual estimates of consumption 
of commodities, convert them into annual estimates of con- 
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sumption of several of the essential nutrients. The trends over the 
period 1909-50 may be summarized as follows: 


Nutrient 1909-11 1929-31 1935-39-19 48-50 
Food energy (calories) 3,477 3,440 3,280 3,260 
Protein (grams) 99 g2 89 95 
Fat (grams) 124 135 132 143 
Carbohydrate (grams) 482 466 431 402 
Calcium (grams) 83 .90 94 1.05 
Iron (milligrams) 14.4 13.7 13.6 16.5 
Vitamin A (international 
units ) 7,400 7,767 8,100 8,600 
Thiamin (milligrams) 1.58 1.53 1.43 1.92 
Riboflavin (milligrams) 1.81 1.86 1.86 2.35 
Niacin (milligrams ) 16.9 15.5 Le 19.0 
Ascorbic acid (milligrams) 102 107 115 122 


Data for 1935-39 are inserted here because that period represents 
in a general way the lowest level of per capita consumption of sev- 
eral of the nutrients. 

We have seen already that consumption of total calories has 
drifted downward throughout the 4o-year period. So also has con- 
sumption of carbohydrate, and this is associated with the decline 
in consumption of grain products and potatoes, so great as not to 
be offset by fluctuations in sugar consumption. The general trend 
of fat consumption may be said to be upward, although a little less 
was consumed in 1935-39 than in 1929-31. One sees that consump- 
tion of calcium, of Vitamin A, of ascorbic acid, and perhaps of 
riboflavin was consistently rising. On the other hand, protein con- 
sumption fell steadily to 1935-39; so also with iron, thiamin, and 
niacin. The period 1948-so witnessed a remarkable upturn in 
consumption of these four, and sharp or fairly sharp upturn in all 
others except calories and carbohydrate. 

A good deal of this recent sharp upturn must be attributed to 
introduction and spread of the practice of enriching cereal prod- 
ucts with iron, thiamin, niacin, and riboflavin, and of fortifying 
margarine with Vitamin A. The official estimates first take account 
of margarine fortification in 1935 and of cereal-product enrich- 
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ment in 1941. Practically none of these five essentials was injected 
into food in 1935-39, while appreciable amounts were so injected 
in 1948-50. One cannot say how far the recent upturns in per 
capita consumption of these five essential nutrients were due 
simply to change in commodity composition of the diet, how far 
to fortification-enrichment practice. But the change throughout 
the whole period in consumption of protein, fat, carbohydrate, 
calcium, and ascorbic acid reflects change solely in commodity 
composition of the diet. 

Beyond much question, it is the steady rise in consumption of 
milk products excluding butter which accounts for the steady rise 
in consumption of calcium, for these have long been the major 
source of calcium (approximating three-fourths). Similarly it is the 
steady rise in consumption of fruits and vegetables, with the em- 
phasis on citrus fruits, which accounts for the steady rise in con- 
sumption of ascorbic acid, and this despite the fall in consumption 
of potatoes and sweet potatoes. Rising consumption of dairy prod- 
ucts excluding butter and of vegetables mainly accounts for the 
steady rise in consumption of Vitamin A, and this despite the off- 
setting effects of declining use of butter and sweet potatoes. 

From 1909-11 to 1935-39, the decline in per. capita protein 
consumption is to be attributed mainly to reduced use of grain 
products; its rise from 1935-39 to the bulge in consumption of 
meat, milk, and eggs. The falling consumption of iron, thiamin, 
and niacin to 1935-39 also sprang chiefly from declining use of 
grain products, which affected riboflavin too though not so 
markedly. 

Hence changes in commodity composition of the diet per se, 
before artificial fortification and enrichment began, were working 
to increase the per capita availability of some of the essential 
nutrients, but to reduce the availability of others. I take pains to 
say the “availability” of nutrients, and not their “adequacy” for 
nutrition. Conclusions about the impact of change in quantities of 
nutrients available per capita of the population upon nutritional 
status of the population must not be drawn from rise or decline 
in consumption of the nutrients themselves. Increase beyond some 
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point need not spell nutritional improvement, for it is not true that 
the larger the ingestion of vitamins the healthier the nation; nor 
need decline spell nutritional deterioration if the decline is from 
a level already much more than adequate. Furthermore, one 
should recall that what is consumed is more than what is ingested, 
and that frequency distributions of per capita consumption are 
not shown by national per capita averages. The difficulties of inter- 
preting in terms of national health these statistics of per capita 
consumption of nutrients are indeed so appalling as to discourage 
the attempt. 

Yet the question ought to be posed: did the much enlarged 
consumption of all the essentials except calories and carbohydrate 
between 1935-39 and 1948-50 result in improvement of the 
national health? First we require to know whether the national 
average levels of nutrient intake in 1935-39 were in any way in- 
adequate. This we cannot say without reference to some yardstick 
of “adequacy.” Suppose we take what the American and Canadian 
authorities believe is adequate for ingestion of an adult male 
weighing respectively 154 and 160 pounds and respectively “physi- 
cally active” and of “moderate” physical activity, and compare 
these with availability of nutrients in the United States roughly 
converted from availability per person to availability per statistical 
adult male, with an allowance of 20 per cent for lossso as to ap- 
proximate ingestion per statistical adult male. 

Using the American allowances, one might conclude that the 
nation in 1935-39 was in a dangerous situation, implying malnu- 
trition, with respect to intake of calcium and thiamin, and possibly 
in jeopardy with respect to riboflavin and niacin, but well off with 
respect to protein, iron, Vitamin A, and ascorbic acid. From these 
conclusions it would be an easy step to say that the national nu- 
tritional status was deteriorating from 1909-11 to 1935-39, because 
per capita consumption of thiamin and niacin were falling and 
riboflavin rising very little; and that artificial enrichment and 
fortification after 1939, as well as voluntary change in composition 
of diet, must have improved nutritional status greatly. Using the 
Canadian allowances, it would not be reasonable to say either 
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that intake of any nutrient was dangerously low in 1935-39, or that 
declining per capita consumption of any nutrient from 1909-11 
to 1935-39 was leading to deterioration of national nutritional 
status, or that enlarged intake from 1935-39 to 1948-50 must have 
improved nutritional status. 

However, these manipulated national averages constitute a slen- 
der basis for conclusions. What we need to know is whether en- 
larged intake in 1948-50 has been dispersed among the population 
so that a smaller proportion of the larger population has had in- 
takes below adequate levels than was the case in 1935-39. There is 
no statistical answer to this question. But I do not see how the 
higher level of prosperity in recent years, the vast spate of ed- 
ucational literature, and the fortification and enrichment of such 
commonly consumed foods as margarine and grain products, can 
have failed to disperse adequate intake of essential nutrients more 
widely among the population. 

Has this elevated the national resistance to non-nutritional 
diseases, lowered mortality rates, lengthened the expectation of 
life? We probably do not know whether resistance to nonnutri- 
tional diseases has fallen. The incidence of pellagra and rickets has 
declined, though it may be that greater exposure of children to sun- 
shine has been quite as effective an influence on rickets as has 
change in food intake, and for whatever reasons, the incidence of 
pellagra was on the wane before 1935 while per capita consumption 
of niacin was falling. It is no use to talk about xeropthalmia, beri- 
beri, and scurvy because the incidence was so low in 1935-39 that it 
could hardly be lower. General mortality rates have fallen and gen- 
eral expectation of life has risen. But newly discovered drugs and 
antibiotics, inoculations and improved sanitation, have played a 
strong role in this. I have the impression that the American 
public has in fact gained somewhat in health through recent 
elevation of intake of essential nutrients and accompanying dis- 
persion implemented by enhanced income and education, but 
that it has been led to expect far more benefit in health and 
longevity from change in eating habits (or from self-dosage with 
vitamins) than is rational in view of all the nonnutritional hazards 
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the flesh is heir to. We had better not abandon the recent ad- 
vances in medicine and sanitation and expect to achieve better 
health and longer life through further enhancement of intake of 
essential nutrients. There continues to be ample justification for 
nutritional education and research, but one may hope for greater 
modesty in claims of benefit and especially for heavier stress upon 
adequate nutrition at lowest possible cost—in money as well as 
in worry about daily vitamin ingestion. 
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World Geography of Hunger 


ESCRIPTION and analysis of food situations in the world 
outside the United States may as well begin with a com- 
mentary on the geographical incidence of “hunger.” Constantly 
one encounters maps and tabulations suggesting, when not ex- 
plicitly stating, that the inhabitants of a great many countries of 
the world are hungry all the time (e. g., 1, p. 13). Lord John 
Boyd-On, writing in 1950, expressed the idea concisely (2, p. 11): 
“A lifetime of malnutrition and actual hunger is the lot of at 
least two-thirds of mankind.” “Hungry people,” he further alleged, 
“who believe that an abundant supply of food is possible will 
overthrow any government that does not make it available. ‘The up- 
surge in Asia, the most important political event in the world 
today, is fundamentally a revolt against hunger and poverty.” 
Lord Boyd-Orr served as the first Director of the FAO of the 
United Nations born in 1945. Today’s widely current, heart- 
rending picture of world hunger seems in the main to have been 
outlined initially by the FAO and subsequently reproduced in 
many quarters. The FAO, wrote an anonymous contributor to the 
Economist (London) in 1952, “is a permanent institution, de- 
voted to proving that there is not enough food in the world to 
go round, and that with the growth of populations this state of 
affairs will get worse; it also tries to demonstrate what measures 
can be taken to remedy this situation, and does in fact give much 
useful practical advice and assistance’ (3, p. 456). One may har- 
bor the suspicion that the FAO has tended to paint the picture of 
the world food situation in the most somber colors, whether or 
189 
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not in precise reflection of the facts, with a view to stimulating 
support and action. This is a political device with a long history, 
having links with the guide to conduct summed up in the maxim, 
“The end justifies the means.” It should be said here, and will 
appear later, however, that the FAO’s picture of world incidence 
of hunger has tended to become somewhat less somber with the 
passage of time. 


MEANING OF “HuNGER”’ 


Before nutritional science entered the field of definition, people 
were not in confusion about the meaning of hunger. Hunger 
meant that they felt pangs which could be satisfied by eating food 
in the aggregate, and this was different from craving a particular 
commodity or item. For the consequences of protracted hunger 
were known to be loss of weight and strength, eventual extreme 
emaciation, death; and the consequences of protracted craving— 
if this can be conceived of as protracted—were not. Nor was it 
considered an appropriate use of language to describe a man sick 
with scurvy as necessarily “hungry,” even if he died of it. 

Nowadays, however, the term “hunger” is used, as by Josué de 
Castro (Chairman of the Executive Council of the FAO), in his 
book The Geography of Hunger, to mean “in the modern sense 
. . . lack of any of the forty or so food constituents needed to 
maintain health” (4, p. x). I shall not adopt this definition. In 
my opinion the word “hunger” ought to be reserved to describe 
first the sensation with which all are familiar, and second an in- 
voluntary shortfall of total food-calorie ingestion such that groups 
of people lose normal body weight if maintaining normal bodily 
activity. This was substantially the meaning of the word “under- 
nourishment” in the terminology of the League of Nations’ nu- 
tritional experts during the 1930's. To describe a lack or a de- 
ficiency of a particular or of several vitamins or minerals, those 
experts used the word “malnourishment.” Sometimes the contrast 
was between “quantitative malnutrition” and “qualitative malnu- 
mition” (é22., ‘5; p27). 

It seems a pity that these distinctions should have become 
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blurred, even granting the probability (not certainty) that an 
“undernourished” population group would very likely be ‘“mal- 
nourished” as well. For to say that two-thirds of the world’s 
population is hungry (undernourished) is a very different thing 
from saying that two-thirds of the world’s population is in some 
way malnourished if not ingesting enough of each of the nutrients 
either (1) to assure its members of maximum health, or (2) to 
measure up to standards alleged to be scientifically determined, of 
desirable intake of each nutrient. A person involuntarily becom- 
ing more and more emaciated daily because of undernourishment 
presumably touches hearts and purses a good deal more forcefully 
than a person whose gums bleed easily when he brushes his teeth 
or whose vision does not adjust to change in light promptly, the 
one allegedly a result of malnourishment specifically in the sense 
of ingesting too little ascorbic acid, the other of ingesting too little 
Vitamin A. If in fact two-thirds of the world’s people are hungry 
and undernourished, the situation is dreadful indeed. Whereas if 
they are malnourished, the great bulk of them (all but the rela- 
tively very few in advanced stages of beri-beri, scurvy, pellagra, 
xerophthalmia, and so forth) may be quite unconscious of living 
an abnormal existence. The hidden hunger (malnourishment) of 
which nutritionists speak so often nowadays seems to me a far less 
meaningful phenomenon than overt hunger involving under- 
nourishment. Nobody could harbor doubts about this, I feel 
sure, if he could observe simultaneously for a couple of years two 
population groups, one of which contained 50 per cent of under- 
nourished people, the other of which contained no undernourished 
but so per cent of malnourished—“malnourished” being defined 
in the modern way to include not only those obviously ill of 
nutritional diseases but also those approaching any sort of nu- 
tritional disease even from afar. 


Tue Eviwence oF HuNGER 


The method of demonstrating that hunger exists and where it 
exists, as employed by the FAO from its beginning, is to set 
against estimates of per capita calorie consumption of nations 
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other estimates of, or numerical assumptions about, per capita 
calorie requirements. If and when the per capita calorie consump- 
tion falls below the estimated per capita calorie requirement, the 
people of the country or region in question are presumed to be 
hungry. It must be clear to any attentive person that the con- 
clusion could readily be reversed either if the per capita consump- 
tion figure turned out on more accurate measurement to be 
underestimated, or if the assumed per capita calorie requirement 
turned out to be overestimated. 

‘The measurement of a country’s per capita calorie consumption 
involves, in established practice, the construction of a national 
“food balance” pertaining to the year or period of years in ques- 
tion. Essentially a food balance sheet accounts first for the gross 
amount of food available in a year—the domestic crops and the 
domestic output of livestock products, plus the imports of both, 
minus the exports of both. If the time period is short, like a year, 
it may be necessary to adjust each item for changes in domestic 
carryover stocks, subtracting from gross availability of the year 
any increase in stocks or adding any reduction of stocks. Then, 
commodity by commodity, one must deduct from gross availability 
the portions not used for food. These portions will usually com- 
prise (1) seed used during the year; (2) amounts of humanly 
edible crop or import used for animal feed, including such frac- 
tion of the grain as is removed in milling unless one estimates 
flour and meal production directly at the outset; (3) amounts of 
humanly edible items moving into industrial nonfood uses, such 
as potatoes or grain made into industrial alcohol, or oilseeds into 
paint or varnish, or flour into adhesives, or tallow and lard into 
soap; and (4) amounts somehow “wasted” in the gap between 
farm production and the shelves of retail stores (for it is the FAO 
custom to try to estimate food consumption “at retail level’). 
All these must be first estimated and then deducted from gtoss 
availability, commodity by commodity, before one may know 
what the nation “consumed” in the specified year. 

The resulting data may stand expressed in tons or in other 
units of weight or of volume. Then, after ascertaining or making 
assumptions about the number of the nation’s people at the mid- 
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point of the year in question, one may divide estimated national 
consumption of each item by population and so reach estimates of 
per capita national consumption of each item. Finally, these per 
capita estimates of consumption by commodity are each converted 
into estimates whether of per capita consumption of the calories 
in each, or of the protein, fat, carbohydrate, and so forth, in each. 
Tables of food composition—foods “as purchased”—are utilized 
in this process. In practice, the FAO’s national food balance 
sheets (e.g., 6) do not indicate the per capita consumption of 
nutritive elements like thiamin, iron, ascorbic acid, and so forth, 
as is done for the United States by its Department of Agriculture, 
for tables of food composition for all the foods, even the most 
important.ones, used in all countries have not yet been prepared. 

The final step in estimating per capita calorie consumption is 
of course to add up for each nation the calculated per capita con- 
sumption of all of the contributing items or commodities. At last, 
comparing the numerical levels so reached for different nations, 
one appears to need only to know what each nation’s per capita 
calorie “requirement” is in order to ascertain if the nation was 
hungry or undernourished in the year in question. 

Nobody familiar with the difficulties of crop estimation and 
the varying levels of its technique in different countries, or with 
the difficulties of ascertaining what quantities of humanly edible 
foods are fed to animals, used industrially, and wasted, or with 
the difficulties of ascertaining population numbers and calorie 
content of foods, can feel altogether comfortable about the ac- 
curacy of all the FAO’s estimates of per capita calorie consumption 
—the less so, perhaps, because there has been some wavering in 
those estimates. What is reasonably certain is that per capita 
calorie consumption estimates are more dependable for some 
countries than for others—generally, for Western European, 
North American, and Australasian countries than for Eastern 
European, Asian, African, and South American. Yet in general 
I think these estimates are not far from the facts. The problem 
with respect to them is less one of accuracy than one of interpre- 
tation. 

Chart H is an attempt to represent graphically Boyd-Ort’s pic- 





Cuart H—FAO Per Capita Calorie “Targets” (1950) and 
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ture of the world hunger situation presented in 1950 (2) as it 
would be modified by estimates of calorie requirements for- 
mulated by the FAO late in 1952 (7). Boyd-On, generalizing, 
divided the world into regions; indicated current FAO estimates of 
average per capita consumption of calories in those regions 
(though for what specific point or year or period in time he did 
not say); and contrasted those estimates with “dietary targets of 
FAO,” including targets for calorie consumption per capita. 

We see that actual per capita calorie consumption and the FAO 
targets coincide in North America, Oceania, South America a 
Scandinavia, the British Isles, Western and Central Europe, the 
USSR, and Eastern and Southeastern Europe. In all other regions 
of the world, however, the targets (placed at about 2,600 calories 
per capita per day) run higher, up to 25 per cent higher, than the 
estimated actual consumption, as indicated by the gaps between 
end of bars and the hollow circles. 

It seems to have been this statistical outcome, together with 
the fact that the final 10 of the 18 regions contain roughly two- 
thirds of the world’s population, that justified Boyd-Orr in con- 
cluding in 1950, “A lifetime of . . . actual hunger is the lot of at 
least two-thirds of mankind.” He must then have been supposing 
that FAO’s target figures for calorie consumption represented the 
lowest level to which per capita consumption might decline with- 
out impact of hunger; one cannot escape the inference. 

Late in 1952, however, the FAO published (7) its calculations 
of true calorie “requirements” per capita for a good many coun- 
tries, adding to calculated requirements for per capita ingestion an 
allowance of 15 per cent so as to make ingestion represent con- 
sumption or “availability” at retail level. When an effort is made 
to indicate on the graph what FAO’s calculations of regional per 
capita requirements of calorie consumption would be, there 
emerges the series of connected solid dots. The contrast with what 
Boyd-Orr called FAO “targets” is rather marked. ‘The calculated 
requirements (1) vary far less from region to region than do the 
targets, and (2) differ a good deal less from the estimated actual 
per capita consumption of calories in the lower part of the chart 
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where the hungry regions are supposed to lie. Southern Europe, 
while depicted as hungry by Boyd-On, is not so depicted on re- 
lating the same estimated actual per capita consumption as he 
used to the newer calculations of requirements. In all instances 
of suggested shortage or hunger, the gap between the actual and 
the desirable appears less, often much less, than he indicated. In 
short, further study has made the picture of world hunger look 
less somber than it did before. 

However, there is vagueness about the year or years to which 
Boyd-Orr’s figures and the FAO’s calculations of calorie require- 
ments refer. One can correct this vagueness in some degree by 
tabulating (1) FAO’s estimates published in 1952 of per capita 
daily calorie consumption in various nations of the world during 
the five-year period 1934-38, and setting these against (2) FAO's 
estimates of national calorie requirements, also published in 1952 
though applying not specifically to 1934-38 but to a “recent” year 
or period. Nevertheless the comparison may properly be made, 
for the estimated requirements if calculated specifically for 1934-38 
could not differ much from the calculated requirements of a recent 
year; the outcome depends too heavily upon age distributions of 
national populations and these change only slowly. 

Table 11 summarizes these contrasts, country by country, with 
the fullest world coverage that FAO data permit. Of the 42 nations 
in the list, daily per capita consumption of calories, on the average 
for a five-year period, is pictured as falling below daily per capita 
calorie requirement in no less than 19 of them. One is supposed, 
I take it, to believe that this sort of calculation affords evidence 
that the people of these 19 countries were hungry, since they 
supposedly were not for five years on the average eating enough 
to maintain body weight, or if they did that, were not getting 
enough to eat to permit normal physical activity. This is what 
appears to emerge even though one finds that some countries in 
broader regions which in general Boyd-Orr characterized as hungry 
were not so pictured here: e.g., Greece and Italy and Spain in his 
“Southern Europe,” Turkey and Egypt in his “Middle East,” Cuba 
in his “Central America and Caribbean.” It seems, then, that 
FAO’s picture as drawn lately with the aid of newly calculated 
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national calorie requirements has turned up a few brighter spots 
than were shown before. 

Yet it is an impressively long list of countries which still appear 
to have ranked in the hungry status in 1934-38. One wonders. Can 
it really be true that for five years the Portuguese were 14 per cent 
short of calories required to maintain weight or physical activity, 
Brazilians 12 per cent short, Filipinos 14 per cent, Peruvians a7 
per cent, Japanese 6 per cent, Tanganyikans 18 per cent, Indians 
13 per cent, and so on? Is this sort of thing credible when we know 
very well that there was uneven distribution of property and income 
in every country, so that some people would certainly have had 
all the calories they wanted while others must, if the data are 
correct, have gone considerably shorter than the above percentages 
indicate? 

I think not. There are too many probabilities of error in the 
reckonings and in the interpretations as well. Who really knows 
of Brazil that per capita consumption there in 1934-38 was really 
2,150 calories as against 2,450 required, when the FAO itself had 
once (in 1949) estimated the consumption as 2,552 calories? Who 
observed and statistically documented a large fraction of the Mexi- 
can population then behaving lethargically as so many Germans 
did during the turnip year 1916/17, or losing heavily in body weight? 
Who observed and documented this in India or Portugal or Tan- 
ganyika or Venezuela or any of the other countries? Why, again, 
should we suppose (as FAO assumes) that as much as 15 per cent 
of the food available would be wasted in such a country as Japan, 
or indeed in any when we know nothing about it? If it were less, 
then the statistical “hunger gap” would be lessened or would dis- 
appear. How could people if really so hungry be kept from eating 
up seed and taking over the edible foodstuffs fed to animals; and if 
this happened why was it not reported—for it would have been 
news? Where were the food riots, the migrations, certainly to be 
expected when large segments of populations are unable to obtain 
more than 75 per cent of their usual calorie intake? Above all, who 
can say that the FAO’s new basis of calculating calorie “require- 
ments” of a population really takes account of entirely normal 
national variations in degree of physical activity? I have earlier 
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Taste 11. FAO Estimates or NatioNnaAL CaLorte COoNnsuMP- 
TION Per Capita Per Day, 1934-38, COMPARED wiTH FAO 
ESTIMATES OF PER CapiraA CALORIE REQUIREMENTS FOR 
CONSUMPTION? 

(Calories per capita per day) 





Esti- 


pLanrinae Require- Differ- 
Country tion ment ence 

United States 3,150 2,640 +510 
Canada 3,070 2710 + 360 
Australia 3,300 2620 +680 
New Zealand 3,260 2,670 +590 
United Kingdom 3,100 2,650 +450 
France 2,880 2,550 + 330 
Netherlands 3,010 2,630 +380 
Belgium 3,000 ZO + 380 
Switzerland 3,110 2,720 + 390 
Denmark 3,390 2,750 +640 
Norway 3,160 2,850 +310 
Sweden 3,080 2,840 +240 
Finland 3,000 2,830 +170 
Iceland 3,160 2,800 + 360 
Hungary 2,770 2,650 +120 
Poland 2,710 2,660 + 50 
Yugoslavia 3,020 2,630 +290 
Greece 2,600 2,390 +210 
Italy 2,510 2,440 + 70 
Spain 2,760 2,460 + 300 
Portugal 2,110 2,450 — 340 
USSR 2,830 2,710 +120 


pointed out (p. 106) that the FAO procedure of calculating calorie 
requirements tends strongly to overstate the requirements of short- 
lived populations with low proportions of older adults as against 
long-lived populations with high proportions of older adults. As a 
matter of fact, one can “adjust” FAO’s estimates of per capita 
calorie consumption on certain defensible assumptions about adult 
body weights of national populations (see below, p. 209) and about 
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Taste 11. FAO Estimates or NationAL CaLorte ConsumpP- 
TION Per Capita Per Day, 1934-38, CompareD wirn FAO 
ESTIMATES OF PER CapirA CALORIE REQUIREMENTS FOR 
ConsuMPTION’—Continued 
(Calories per capita per day) 

















Esti- 


mated 

Country “tion oot race 
Union of South Africa 2,300 2,400 —100 
Tanganyika 1,980 2,420 — 440 
Mauritius 2,230 2,410 —180 
French North Africa 2,290 2,430 —140 
Egypt 2,410 2,390 + 20 
Turkey 2,600 2,440 +160 
Cyprus 2,340 2,510 —170 
India 1,970 22°55" — 305 
Ceylon 2,140 2,270 —130 
Philippines 1,920 2,230 — 310 
Japan 2,180 2,330 —150 
Argentina 2,730 2,600 —130 
Cuba 2,630 2,460 —170 
Uruguay 2,380 2,570 —190 
Brazil 2,150 2,450 — 300 
Chile 2,240 2,640 — 300 
Peru , 1,860 2,540 — 680 
Venezuela 2,040 2,440 — 400 
Colombia 1,860 2,550 — 690 
Mexico 1,800 2,490 — 690 





*Data for requirements from reference 7, p. 22; for estimated consumption 
from reference 7, Appendix IV, pp. 49-52. 

> Mean of requirement of 2,250 calories for India and 2,300 for Pakistan. 
The consumption figure is for prewar India which included Pakistan. 


relative body weights of women and of age groups in each popula- 
tion, and reach the conclusion that consumption of calories per 
100 pounds of humanity differed far less from nation to nation 
than did per capita consumption of calories. Allowance for the 
effect of climate in producing these differences would reduce them 
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still further. However, we would be left without knowledge of the 
extent of waste and of the effect of diverse physical activity as 
causes of international differences in calorie consumption per 100 
pounds of humanity. 

It seems to me impossible to accept as valid the conclusions 
drawn or intended to be drawn from these FAO data on con- 
sumption per capita. That so many and such large populations 
were hungry—short of calories—throughout the five-year period 
1934-38, I find it impossible to believe. ‘The case is not proved. 
We require better evidence both of calorie consumption and of 
calorie requirements, especially the latter. The FAO data afford 
no credible evidence of persisting calorie shortage anywhere dur- 
ing the period 1934-38. There is, then, no “geography of hunger” 
in the period 1934-38, if one takes as hunger a shortage of calories 
such as progressively to reduce normal body weight or to enforce 
lethargy, and if one leans upon the FAO estimates of national 
calorie consumption per capita as all the evidence of ingestion that 
we have. 

But this is not to say that there was not an international geog- 
raphy of hunger during war years of blockade and devastation in 
some regions, continuing for several years after World War II. 
Nor is it to say that even in 1934-38 there may not have been in any 
country particular people who were hungry part of the time, or in 
occasional years in some countries large groups of people who were 
so hungry as to die of starvation. Finally, it is not to say that 
there did not exist in many parts of the world rural populations 
so lightly employed in farming activities, averaging the year around, 
that low ingestion of food in reflection of light physical activity 
was not an observable phenomenon. Underemployment in agricul- 
ture, with low physical activity and accompanying low calorie in- 
gestion, is probably a common phenomenon. But it is not properly 
to be interpreted as signifying presence of hunger, for the low 
calorie ingestion is in reflection either of lacking opportunities for 
employment, or of mode of life. People can clearly ingest relatively 
little and still not be hungry or losing body weight. This matter, 


like so many others concerning food, merits inquiry; and inquiry 
1s not easy. 
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Kinps or HuncER 


Hunger, however, was not in 1934-38 or probably in any other 
five-year period a phenomenon unknown in the world. Everybody 
experiences “between-meals” hunger. It may be classified as “vol- 
untary” hunger, along with the kind of hunger experienced by 
persons (doubtless too few in number) seeking to reduce excessive 
body weight, and with the kind of hunger which accompanies 
fasting for ceremonial and experimental reasons. No organization 
devotes itself to the eradication of voluntary hunger, and we need 
not be further concerned with it. Involuntary hunger is the general 
type which people strive to eliminate. 

The kinds of involuntary hunger most familiar to men in long 
racial experience are siege hunger and preharvest hunger, which 
is commonly also called “spring hunger” or “seasonal hunger.” 
Siege hunger is the result principally of war and its tactics of shut- 
ting off inflow of food by siege or blockade. But it is a phenomenon 
which requires no explanation: one knows what will happen when a 
city under siege and without possibilities of food production within 
its boundaries has exhausted its stocks of food. The only question 
is how far its inhabitants or garrison will travel the road to starva- 
tion, how long the siege will last, before submission to the enemy. 
Siege hunger in wider areas may leave residual effects which take 
time to dissipate after the siege is lifted, for the period of siege may 
have decimated draft power and man power. Siege hunger and 
preharvest hunger may occur simultaneously if the besieged or 
blockaded region is large enough to produce regularly a large frac- 
tion of its own food. There is then a tendency, failing strict and 
complete rationing, for people to eat about as usual (in quantity) 
in the months immediately following harvest, and then to be 
forced toward lower and lower food intake as stocks are reduced. 

The essence of preharvest hunger, dissociated from siege hunger, 
is the same: postharvest abundance, falling stocks, preharvest short- 
age. ‘This kind of hunger has so long a history that it might almost 
be regarded as normal experience for the human animal. It is a 
normal aspect of life for many wild animals, especially in the colder 
parts of the temperate zones. The deer graze to capacity and grow 
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fat on summer grasses; the snows come, grasses are dried out and 
hard to dig up and twigs and bark provide meager fare; the animals 
are short of calories and grow thin; but most of them, barring un- 
commonly deep snow unusually prolonged, survive until the new 
grass comes with spring, when they begin to put on fat again. Some 
animals hibernate, living entirely off their own fat, in winter. 

The conspicuous feature of much animal conduct is that the 
animals store up nothing but their own fat to meet the exigencies 
of the scarce-food season. Savage and barbarian men were ap- 
parently not so different. Apparently the hunters gorged after a 
kill, fed themselves to capacity when they could, were accustomed 
to prolonged periods nearly without food. Savage modes of life, 
however, are uncommon nowadays. Yet preharvest hunger, or some- 
thing like it, is reported from a good many places (as observed, not 
as postulated from food balance sheets). It has been reported from 
parts of India, of China, of Korea, of Japan, of Indonesia, of the 
Middle East, of central and southern Africa, of Central and South 
America; and it has been reported as a mass phenomenon, not 
merely as something observed of individuals or families suffering 
particular mischances. 

The phenomenon is real. Yet the people who experience pre- 
harvest hunger are characteristically producers and self-suppliers of 
food—peasant farmers—and they know how to store grain crops, 
their principal source of food. The fundamental question to ask, I 
think, has several aspects: whether by and large their situation is 
somehow such that they experience preharvest hunger every year, 
or whether it happens only once in several years; whether, if they 
do experience it regularly year after year, it is a mode of life com- 
parable to that of the deer—a fattening of bodies followed by thin- 
ning, and then fattening again; and whether, if they experience it 
sporadically and not regularly or as a mode of life, it is land shortage 
or miscalculation in planting or natural calamity or ignorance of 
farming technique, or a mixture of these, that is the principal cause. 

On these matters we may have opinion in abundance, but not 
much substantive data. I will add to the stream of ill-founded 
opinion. First, I suspect but cannot prove that there remain in the 
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world a good many peasant population groups who are accustomed 
to more or less seasonal irregularity of food intake—who, in short, 
eat heavily and gain weight after harvest, and as stored stocks 
dwindle, eat progressively less and become thin. I am not aware that 
evidence has been brought forward to show that this is anything 
more than a mode of life, or that average body weight declines 
persistently from year to year. If it does not, one cannot say that 
there is calorie shortage; what exists is a peculiar way of ingesting 
calories seasonally. This sort of preharvest hunger does not appear 
to constitute a “food problem.” It is a problem of changing the 
mode of life to accord with Western ideas. (Incidentally, West- 
erners seem often to think, bearing in mind their own concept of 
the right and normal way to live, that eating two meals a day 
rather than three or four or five represents a calamity forced upon 
those who practice it. We have no proof of this.) 

Second, my opinion is that it would be difficult to demonstrate of 
any large population, say a million or so, not following this mode 
of life, that it experiences preharvest hunger every year or in most 
years of a decade. I have in mind a peasant population which every 
year produces, or retains for home use from its production, less 
than will suffice to maintain the average body weight of the com- 
munity or so little that the community is gradually forced into 
lethargy in order to maintain a reduced weight. This, it seems to 
me, is the picture which the FAO tends to draw for us. I have no 
confidence in it. What happens, in my belief, is not that popula- 
tions are or ever have been enduringly trapped in this way, but 
that in some years they are indeed so trapped, and that the main 
cause (war excluded) is natural calamity. Droughts or locusts or 
floods or typhoons or frosts strike; the main food crop, usually 
grain, is below normal; the postharvest stocks shrink to shortage 
level earlier than usual; a hungry gap of weeks comes into being, 
failing exterior supplies. And there may be no possibility of ex- 
terior supplies because no transport exists, or because too little 
purchasing power exists to pay for bringing them in. . 

Why, then, do not peasant populations which experience this 
sporadic preharvest hunger make an effort to produce every year 
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so much that even natural calamity will not jeopardize them? I sus- 
pect that the behavior pattern of self-supplying peasants is averse 
to this. They are not producing for market, or if so perhaps only so 
as to exchange produce for a limited list of articles; to pay taxes 
often fixed in amount; some of them, to pay land rent in kind. 
They hoe up land and tend crops, and therefore must have some 
idea of the normal relationship to expect between work put in 
and crop secured. They must have a quantitative crop goal in 
mind when they sow. And I think it likely that their goal commonly 
consists of enough for the family to eat until next harvest, plus 
enough to pay the rent and taxes, plus a little extra to exchange 
for the few articles (and it may be few indeed) they yearn to possess 
or enjoy. To expand the goal so as to be able to hold in stock an 
extra quantity which would tide the family over a possible year of 
crop deficiency seems to me to involve a kind or degree of fore- 
thought which one expects only of advanced and literate people— 
mature ones at that, not their young or youngish children. To 
produce for stockpile against calamity would involve distrusting 
nature and violating age-old custom; working hard for an event 
that might not—normally would not—transpire; producing food 
that only the insects might eat. It would, in short, be absurd. There 
is a kind of peasant logic which calls for submission to adversity if 
it comes, not for anticipatory outlay of effort when nobody knows 
whether adversity will or will not come. I suspect that it is far less 
a limitation of available land than some such attitude toward effort, 
and also toward innovation in farming techniques, that holds so 
many peasant populations in the jeopardy of occasional preharvest 
hunger. They are merely behaving as our Western European an- 
cestors did centuries ago. 

Sporadic preharvest hunger becomes famine when the pre- 
ceding crop is so short as to extend the hungry period to cover 
months rather than weeks. It would seem that there can be few 
problems more important in the food field than that of extirpating 
sporadic preharvest hunger. This would be a more limited ob- 
jective than that of raising the level of human nutrition everywhere. 
We know that the geographical incidence of preharvest hunger is 
spotty, not generalized over whole nations. It might be worth 
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while to try to find out more about it, alike as to location and as to 
causes. Perhaps the national food balance sheets yield a clue about 
where to look first. Those balances have to consider the use of 
humanly edible grain as feed for livestock. In some countries the 
fraction of crop so used appears to be very low: India and Java, for 
example—but also Japan. Brazil, which appears in the table above 
as a country where human calorie consumption in 1934-38 is al- 
leged to have fallen far below requirements, so that prevalence of 
hunger would be inferred under FAO principles, was able accord- 
ing to FAO estimates to spare for animal feed more than a third 
as many calories of humanly edible grain as were estimated to be 
consumed by the people from all foods. I find it impossible to 
reconcile the existence of so large a feed bin with the idea that 
Brazil was a hungry nation in 1934-38. 


MALNUTRITION 


If we have only a weak basis for ascertaining where hunger pre- 
vails in the world (except as we know about siege hunger), we know 
still less about the geographical incidence of malnourishment— 
ingestion of one or another of the essential nutrients so low as to 
lead to prevalence in some degree among a population of nutri- 
tional disease whether acute or subacute. On this subject one kind 
of evidence might be found in statistics of mortality and morbidity, 
if the statistics went far enough to separate out the causes of death 
and illness which were clearly of nutritional origin. But not many 
countries produce such refined statistics. Thus we may trace quanti- 
tatively deaths due to pellagra in the United States, but not in 
Rumania, although we know they occur there. Another kind of 
evidence may be found in occasional nutritional surveys, limited 
as to number of persons considered and spotty geographically, in 
which presence or absence of malnutrition is detected by way of 
medical examination of the persons surveyed. ‘These, if there were 
enough of them and the same procedures of examination were fol- 
lowed in all, might provide convincing evidence. But they are few 
and scattered and dissimilar as to method. Still another kind of 
evidence is afforded by the nutritional survey which, after ascertain- 
ing what the surveyed sample population purchases or eats, com- 
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pares this with standards or allowances concerning what hypo- 
thetical people ought to eat, leading to conclusions that malnutri- 
tion must exist in the surveyed population if it does not ingest what 
is recommended for somebody else. 

This last type is not satisfactory evidence, to say the least, yet 
it is frequently encountered. This kind of evidence led to the 
commonly accepted view that before World War II a third of the 
American people were malnourished. 

The FAO uses a broad statistical technique to locate malnutri- 
tion. It calculates, nation by nation, the ratio of per capita calories 
derived from the cereals, starchy roots, and sugar to total per capita 
calories consumed, and says (7, p. 14): “Where this proportion is 
unduly high, for example where these foods furnish over two-thirds 
of the total calorie supply, clear evidence is afforded of nutritional 
unbalances.” Such ratios for 23 countries “in recent postwar years” 
are as follows: 


Country Ratio Country Ratio 
United States 43 Italy 70 
New Zealand 46 Turkey 7% 
Canada 47 Mexico ae 
Australia 52 Chile 75 
United Kingdom 53 India 76 
Norway 53 South Africa 76 
Netherlands 56 French North Africa 77 
Argentina 57 China 77 
France 61 Egypt 79 
Brazil 62 Indonesia 82 
Greece 66 Japan 82 
Colombia 68 


“Clear evidence,” then, “is afforded of nutritional unbalances” 
in 12 of these 23 countries—if we are able to accept the evidence 
as “clear.” I do not find it possible. One ought to know addi- 
tionally how much sugar is represented in these ratios, sugar 
being without nutritional values other than calories. One would 
like to know also whether the cereals in these ratios are con- 
sumed highly milled or partially milled or little milled, for there 
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could be suspicion of thiamin deficiency if the highly milled 
cereals are used, but hardly otherwise. A great deal would depend, 
if one was suspecting incidence of xerophthalmia, on what particu- 
lar vegetables and fruits were consumed; and so with suspicion of 
scurvy. The evidence provided by the ratios seems far from “clear.” 

Nevertheless there seems to be a better general ground for sus- 
pecting that malnutrition in some form or other is commoner in 
countries where the ratios are above 66 per cent, the FAO “break- 
ing point,” than where they are below, especially where they are 
far below. The high ratios at least point toward the possibility 
that ingestion of calcium and riboflavin is lower in the countries 
with ratios above 66 per cent than in others, given the fact that 
milk and its products cannot be providing many calories in such 
countries. As guide posts suggesting where on the globe to look 
first for malnutrition, these ratios are serviceable; the same can 
be said for the starchy staple ratio, which is the cereal-starchy-root- 
sugar ratio minus the sugar. But neither seems a very good 
indication—they resemble the man who points a direction with 
the fingers of his hand spread wide. In order to detect with cer- 
tainty the presence of malnutrition, something more is needed 
than broad statistical calculations. 

One of the odd aspects of this subject is the common assertion 
that some form of malnutrition is present somewhere, without 
any accompanying indication whether the investigator thinks that 
one-fiftieth of 1 per cent, or up to 100 per cent, of the population 
is afflicted with it. A spate of literature has recently appeared con- 
cerning “kwashiorkor,” stated to be a type of “malignant mal- 
nutrition” encountered especially among Negro children in Africa 
and ascribed to shortage of protein ingestion. One must search 
hard, and I think without fruit, to discover whether the incidence 
of it is of substantial significance—as, for example, malaria and 
leprosy undoubtedly are there—or whether the incidence is so low 
as to rank nearer to the incidence of leprosy in the United 
States. Leprosy is present here, in the sense that a case is oc- 
casionally found and makes the headlines of newspapers, but it 
does not now constitute a substantial problem. 
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Although I have not examined all of the literature recording 
surveys of people wherein each person was examined medically 
for evidence of nutritional disease, it seems to me that practically 
all such surveys have turned up some evidence of the existence of 
some form of malnutrition, whatever the nationality of the sur- 
veyed population. Such an outcome is to be expected, considering 
all the deviations of individuals from norms, all their rather violent 
likes and dislikes with respect to food, the extent of ignorance and 
of neglect of children, and so on. In this sense, malnutrition prob- 
ably exists in every nation. No way has apparently been found, 
however, to present a reliable appraisal of its degree of prevalence 
anywhere. We simply cannot now say in what country malnu- 
trition is most widespread and most damaging to human health, 
or how other countries compare with the worst one. It is to be 
hoped that time will improve the indicators. Those who seek to 
improve them will certainly have to face the problem of disen- 
tangling nutritional disease from disease of non-nutritional types. 


HuNGER AND Bopy Size 


A major proposition of certain food enthusiasts is that known 
present differences in the height and weight of adults situated in 
various parts of the world are properly to be explained in terms of 
difference, enduring over generations, in the quantity and com- 
position of food intake, and are not “racial” or genetic. It follows 
from this theory that if the whole world should ingest the proper 
sort of food over a long enough time, there would be no differ- 
ences in body size between large population groups. 

Beyond question, differences in average or modal heights and 
weights of adult human beings in different population groups do 
exist and have long existed in the world—differences perhaps not 
so striking as contrasts in the color of skin, slant of eye, and struc- 
ture of hair, but conspicuous nevertheless. Anthropologists have 
drawn maps indicating geographical differences in stature (e.g., 
8, 9, 10), and would perhaps say that these approach maps of 
differences in body weight. In so far as there is a geographical dis- 
tribution of body height and weight, it would appear that low 
stature and light weight is found in the tropical zone and on the 
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poleward peripheries of Eurasia, North America, and South Amer- 
ica; with middle or high stature and weight sandwiched in between, 
mainly in the temperate zones. Within Europe, a picture is given 
us (9, pp. 252-53), of stature under 65 inches prevailing in most 
of Italy, Spain, France, and Portugal; also, around the White Sea 
in the north (in adjacent parts of Norway, Sweden, Finland, and 
in the Soviet Union), and in smaller stretches such as the Crimea 
and the borderlands of prewar Poland and Czechoslovakia and of 
Yugoslavia-Bulgaria-Rumania. Stature over 67 inches is mapped as 
prevailing in most of the British Isles, northern Germany, most of 
Norway and Sweden and Finland, Estonia, Latvia, the borderlands 
of Hungary, Rumania, and Poland, and the Serbian part of Yu- 
goslavia. Elsewhere stature is mapped as of a middle range, 65-67 
inches. « 

I have tried, without much success, to collect credible statistical 
evidence of body heights and weights pertaining to rather ill-de- 
fined population groups. The results are as follows, with reference 
to adult males arranged by order of height: 


Height Weight 


Population group (inches) (pounds) 
Montenegrin tribesmen 2 
Galloway Scotsmen 71st Ae 
U. S. Soldiers, World War II 69.5 155 
German men ae: 142-152 
British male adults 67.4 143 
Sudanese (Geyira Irrigation Project) 66-68 126 
Mexican (Otomi Indian) villagers a 125 
Paraguayan men 66.4 124.5 
Ceylonese youths (age 18) iss 123 
Siamese Navy 65.4 121 
Japanese men 64.5 120 
Chinese men generally (Maynard’s assumption ) _ 120 
Congo Negroes er 120 
Javanese men fee 110-121 
Filipino youths (age 18) ire 112 
Cantonese (admissions to prisons—11,800 men) 64.2 109 
New Guinea natives 62.7 119 


African Pygmies 55-1 88 
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Excluding the Pygmies, it can apparently be said that the adult 
male body weights of national populations range all the way from 
around 110 to around 155 pounds—a large differential; and average 
national heights may range from around 63 to some 7o inches. 

Now de Castro seems firmly to take the position that with good 
nutrition (over a long enough time?) there would be no such 
differences in height and weight. He alleges or believes the 
allegation that Shetland ponies, representing a low-statured and 
lightweight kind of horse, when brought into the United States, 
“sot bigger and bigger, generation after generation, until they 
were the same size as horses of other ‘races’” (4, p. 64). He alleges 
that it was “the extreme poverty of the northern soils in certain 
minerals, and the consequent poverty of the pastures,” which had 
made them sinall in the Shetland Islands; change of environment. 
with richer pastures, caused them to revert to normal size. 

He goes on to say (4, pp. 64-65): 


Exactly the same sort of phenomenon takes place with certain 
human groups. The Chinese and Japanese may be considered “human 
ponies,” their height and weight reduced by chronic malnutrition. It 
cannot be denied that individuals of these races, emigrating to the 
United States take only two generations to produce descendants with 
a significant increase of several inches in height. The anthropologist 
Torday observed that another group of human ponies, the Pygmies of 
equatorial Africa, lose their Pygmy characteristics when transplanted 
to the plains regions where agriculture and cattle raising provide much 
more varied alimentary resources than their customarily extremely 
limited diet of wild products of the rain forest. Thus the so-called ‘“‘in- 
ferior races” turn out to be starved races; properly nourished, they are 
in all respects equal to the would-be “‘superior races.” 


If I interpret de Castro correctly, he believes that deficiency of 
animal protein is the main reason why small peoples are small. 
He cites McCarrison as demonstrating “conclusively that the 
greater stature, stronger constitution and superior physical resist- 
ance of the Sikhs of northern India, as compared to the Madrassi 
in the south, are a direct result of the superior Sikh diet, and 
particularly of its greater richness in proteins” (4, p. 37). He cites 
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Boyd-Orr and Gilks as demonstrating that the Masai herdsmen of 
East Africa are “three inches taller and twenty-seven pounds 
heavier” than their agricultural neighbors, the Kikuyu, and that 
“This difference is a direct result of their fundamentally different 
diets.” The Masai, using animal products extensively, “enjoy a diet 
balanced in protein, while the Kikuyu live under conditions of 
permanent protein hunger.” Finally, he alleges: “There is no 
doubt whatever that the low stature of tropical peoples is not a 
racial characteristic, but is the result of a defective diet that is in- 
sufficient in proteins. The average Chinese weighs 121 pounds and 
the average European 139, a difference due to hunger rather than 
to race” (4, pp. 37-38). 

A great many questions come to mind as one ponders these 
assertions: Why is it that a good many breeders of Shetland ponies 
elsewhere than in the Shetland Islands seem to have no trouble in 
keeping the ponies small, without feeding them grass from the 
Shetland Islands? How is it that we have tiny and large dogs, all 
always fed on protein mainly? How is it that Pygmies, though 
living in tropical forests and eating largely the meat of animals, 
are smaller than either the Kikuyu who are mainly vegetarians or 
the Masai who are not? How is it that Eskimos and Lapps, both 
unquestionably heavy consumers of protein, are small in stature 
and low in weight? How did it happen that long ago Pygmies were 
found by the Egyptians in the open Sudanese plains, not in tropi- 
cal forests, and yet were described as notably small? Is it really 
true that mere transplantation of Chinese and Japanese to the 
United States increases the stature of their descendants “several 
inches”? How does it happen that the Mongols of medieval times 
were described as small, though eaters of blood and milk and 
meat? 

It appears to me that this general view of the importance of diet 
with regard to national or racial average stature leaves too many 
questions unanswered. To brush aside genetic reasons for such 
differences in human stature and weight must appear shocking to 
geneticists, who might not think that racial height and weight de- 
pended much more on diet than would racial pigmentation. What 
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seems probable is that some simple observed statistical correla- 
tions between diet and stature have been wrongly interpreted as 
demonstrating causal connection (in which case, it might as well 
be the high stature and weight that caused the good diets as the 
reverse), and that the causal relationships bearing on human 
stature and weight involve consideration of many more variables 
than diet alone. 
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Income Levels and the Composition 


of National Diets 


HE world can be looked upon as divided into regions, just as 

the United States can be, wherein one may reasonably expect 
to find differences in the composition of regional diets, or in na- 
tional diets, since it is of these that we have pictures however crude. 
It was shown in Chapter 10 that differences in regional composition 
of the diet were not striking in the United States, although they 
could be discerned; the striking aspect was regional similarity, not 
contrast. The opposite is true, however, when we look at national 
diets throughout the world. 

The “composition” of national diets can be looked upon in 
several ways: in terms of the proportions of total calories for con- 
sumption provided by groups of commodities or particular com- 
modities; or in terms of the proportions of total calories for 
consumption provided by such major components of food as 
carbohydrate, fat, and protein; or in terms of quantities of the 
trace elements such as thiamin, iron, ascorbic acid, and so on. It 
is not possible, however, to consider realistically the composition 
of national diets in terms of trace elements. ‘The necessary basic 
data are not available. In the present chapter attention is focused 
upon composition as reflected in proportions of total calories 
derived respectively from the starchy staples (grains, potatoes 
white and sweet, manioc, plantain) and all other foods taken to- 
gether; and upon composition as reflected in proportions of total 
calories derived respectively from protein, from fat, and from 
carbohydrate. 
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The question posed here concerns the relation of composition of 
national diets in these terms to per capita incomes of nations. As 
a basis for representing numerically the per capita national incomes 
of nations we have data published (though not originally calcu- 
lated) by the United States Department of State (1), expressed 
in United States dollars and pertaining to the calendar year 1939. 
As a basis for representing numerically the composition of national 
diets we have the national food balance sheets published by the 
FAO (2, 3), pertaining typically to the prewar period 1934-38. It 
is not possible as yet to construct an analysis relating per capita 
national incomes and composition of national diets in recent post- 
war years. But general relationships ought to appear from analysis 
of the prewar data. Table 12, a rather formidable one, sets forth 
the basic statistical data. 


Tue STARCHY STAPLE RATIO 


This table provides as broad a survey of the world’s nations— 
40 of them—as is possible. While one can obtain data on dollar 
income in 1939 and on composition of diet also from more than 
that number, it is with respect only to 40 countries that both sorts 
of data are given, with one exception. ‘That is Uruguay, for which 
the per capita income of 1939 is given as only $56, a little less than 
the Mexican and only a fourth that of the Argentine. This rela- 
tionship appears incredible, especially because other national-in- 
come estimates, pertaining to 1949 (4, pp. 15-16), show Uruguayan 
per capita income in that year to have been $331 as against $121 
for Mexico and $346 for Argentina. I have therefore excluded 
Uruguay from the prewar world picture. 

Chart I, in the form of a scatter diagram, shows for 40 countries 
the relationship of per capita dollar income in 1939 to the com- 
position of national diets (proportion of calories derived from 
starchy staples) in 1934-38. The international ranges both of 
income and of starchy staple ratios are wide—far wider than 
would be found between regions of the United States or 
indeed most other single nations. That there is a relationship be- 
tween income and composition of diet is clear enough: broadly, 
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it appears that as income rises, the starchy staples fall in impor- 
tance as a source of food calories, while conversely all other foods 
rise in importance. This may be taken as a general principle. Pre- 
sumably it has a basis in human psychology, in a general rule that 
populations will enhance the variety of their diet when they can 
afford it. It has validity also in view of the empirical economic 
principle that the starchy staple fraction of a diet is normally 
cheaper per 1,000 calories, whether in market price or in labor 
cost, than is the nonstarchy staple fraction of a diet. 

Yet the validity of the principle may well be somewhat limited. 
It could not be expected to hold with respect to populations of 
hunters-and-gatherers or of primitive pastoralists. The Eskimos or 
Pygmies on the one hand, the Masai of East Africa on the other, 
provide contemporary examples of exceptional populations. For 
the Eskimos, meat and fish and animal fat are undoubtedly cheaper 
per 1,000 calories than any combination of starchy staples. For the 
Masai, milk and meat and blood are cheaper. For such populations 
one cannot take as valid the empirical economic principle that 
starchy staples are the cheaper, though one may accept the prin- 
ciple that they will tend to diversify diet if income will permit. 
However, such populations are now and were in 1934-38 very small 
numerically in relation to total world population, and in a good 
many nations they have completely disappeared. 

Again the principle involving decline of starchy staple ratios 
with increase of income might not hold if all nations enjoyed per 
capita real incomes far higher than that of the United States in 
1939. In that event one might reasonably suppose that the starchy 
staple fraction of the diet would everywhere be low, but not that 
differences in the fraction would correspond (inversely) with differ- 
ences in income. The starchy staple fraction might nowhere fall to 
zero, and preferences rather than income might determine such 
differences as appeared in the proportions of calories derived from 
starchy staples. However, nations are still a long way from any 
such income status. 

The tendency for national dependence upon starchy staples to 
fall as income rises, as indicated by the chart, is obviously not a 
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perfect one. It seems doubtful if it appears at all in the lowest range 
of income, up to $100 per capita. That may be partly because 
incomes in countries seeming to lie in that low range are so diffi- 
cult to appraise, and indeed probably cannot be appraised meaning- 
fully on a system which converts incomes originally expressed in 
national currencies into incomes expressed in United States 
dollars at current rates of exchange, without due attention to the 
physical quantities of goods which a unit of local currency will 
purchase on the spot. I have no doubt whatever that Indonesians 
in 1934-38 could purchase in Indonesia a great deal more food for 
a dollar converted at prevailing rates of exchange than an Amer- 
ican in the United States could purchase for the same dollar. But 
there seems to be no way to say how much Indonesians as com- 
pared with Ceylonese or Chinese or Filipinos actually could 
purchase with a dollar converted at prevailing rates of exchange. 
As yet, in short, we cannot really accurately array such low income 
foreign countries with respect to their effective per capita national 
income. What is surprising about the chart, considering the in- 
security of the basic data plotted in it, is that it suggests as much 
relation as it does between income and starchy staple ratios. 

Nevertheless it is reasonable to ask why the relationship is not 
closer, and consideration of the data for a few countries whose 
“observations” fall rather conspicuously “out of line” is illuminat- 
ing. 

Germany (number 2), for example, seems to have consumed an 
exceptionally large fraction of starchy staple calories in view of 
the high estimated income. The probability here is that per capita 
income was in the year in question (1939) devoted in exceptional 
proportion to armaments; in short, that real income of the popula- 
tion was not relatively so high as it appears. Some of my own cal- 
culations pertaining to nonmonetary measures of consumption 
levels (5), for example, place German consumption level of 
1934-38 below the British (number 3) and close to the French 
(number 11). If the observation for Germany should be lowered 
to about the position of the observation for France, the general 
relationships indicated by the chart would be “improved.” Much 
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the same can be said of the observation for the USSR: the income 
in dollars, I think, misrepresents the real-income situation, plac- 
ing it too high in relation, for example, to the Italian. 

South Africa (number 17) also seems to have consumed a rather 
larger proportion of starchy staple calories in consideration of the 
estimated level of per capita income. Here, perhaps, is an extraor- 
dinary case of a nonhomogeneous population in which one sub- 
stantial fraction, the white population, enjoys a rather high income 
and may consume only a low proportion of starchy staple calories, 
whereas the still larger Negro fraction of the population has low 
incomes and consumes a high fraction of starchy staple calories. 
It seems probable that distribution as well as level of national 
income has an effect, in this instance surely and in others possibly, 
upon the placement of observations in the chart. But this is a 
subject I have not found it possible to examine. I doubt if dichot- 
omies of income and consumption would elsewhere, among the 
40 countries considered, be as marked as in South Africa. 

The observation for Japan (number 28) does not appear to be 
conspicuously out of line, while perhaps it ought to be. The 
Japanese 1934-38 income estimate was only $93, much like those 
of Poland and Yugoslavia. Using nonmonetary data bearing on 
real income (5), I would place Japanese income relatively a good 
deal higher, comparable with the Italian. If this were the fact, and 
if also the appraisal of Japanese food consumption as consisting 77 
per cent of starchy staple calories is to be credited, this suggestion 
would be that Japan in 1934-38 was depending more heavily on 
starchy staple calories than other countries with comparable real 
incomes per capita. This might indeed be true, for it is conceivable 
that rice stands in such high esteem in the Orient and is to such an 
extent the center of the Oriental cuisine (6, pp. 125-27) that the 
tice component of Oriental diets could not be expected to fall as 
low—to take another preferred cereal—as the wheat component of 
Occidental diets, even with incomes at comparable and high levels. 
To state the matter more simply, I would not expect that the 
starchy staple component of the Japanese diet would fall as low 
as the starchy staple component of the American diet even with 
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real incomes per capita in the two countries equal. Preference for 
rice in Japan, based on age-old tradition and system of cookery, 
would very likely preclude such an outcome. Conceivably the 
starchy staple ratios of other Oriental countries would not stand 
quite as high as they do were it not for deep-seated preference for 
rice and the ancient mode of cookery. 

If now we look at the observations pertaining to the world’s 
principal net exporters of animals or of meat and milk products, it 
appears that commonly their populations consume starchy staples 
rather less heavily than might be expected from the income posi- 
tions. Australia, New Zealand, Canada, the Netherlands, Den- 
mark, Eire, Argentina, Mexico, and Brazil (numbers 6, 7, 8, 9, 
10, 14, 15, 33, amd 35) were such net exporters, although three 
of them—the Netherlands, Denmark, and Eire—were converters 
of imported feedstuffs into exportable animal products. There is 
a reasonable presumption that the prices of foods of animal origin 
stand lower in relation to the prices of starchy staples in countries 
which export animal foods net than in those which do not; em- 
pirical evidence of prices would be helpful here, and while I do 
not have it at hand, I think the presumption is sound. If so, one is 
helped to understand why the starchy staple ratios of these coun- 
tries appear to be a little lower than would be expected from their 
income status. The populations face a relatively low premium on 
animal foods and can afford to consume relatively more of them, 
thus reducing their starchy staple ratios. 

In summary, then, it can be said with reasonable confidence that 
in the earlier half of the twentieth century a situation prevailed 
such that, over most of the world, the level of per capita national 
real income tended rather strongly to determine the degree of na- 
tional dependence upon cheap starchy staples, and the higher the 
income the lower the starchy staple ratio. The relationship was, 
however, decidedly blurred as between nations with the lowest per 
capita incomes, and it was weakened both by deeply rooted food 
preferences and by diversity from nation to nation in price rela- 
tionships between foods, notably foods of animal origin as com- 
pared with the starchy staples. Without resort to consideration 
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of income status, however, one has no explanation at all of 
national differences in composition of diet, with reference to the 
starchy staples on the one hand and all other foods on the other. 

Many hold the view (cf. 7, p. 177) that “The first cause of hunger 
and malnutrition is poverty’—a tenet of the FAO ever since its 
formation was contemplated at the international conference at 
Hot Springs in 1943. The foregoing analysis may appear to support 
this position. So it does if only we could feel certain that, as a 
general rule, the prevalence of hunger and malnutrition increases 
among populations as income falls and dietary dependence upon 
the starchy staples rises. With respect to hunger, I doubt if there 
is a significant relationship. With respect to malnutrition, I sus- 
pect that the relationship is a decidedly unsafe one to lean upon. 
An inspired leader would do well not to organize an international 
fund for extirpation of malnutrition in a particular country solely 
on the grounds (1) that its per capita income was low, and (2) 
that its people leaned heavily upon the starchy staples. He would 
be on surer ground if medical surveys were called upon to verify 
his inference. 


OTHER COMPONENTS OF NATIONAL DIETS 


The available data permit calculation, nation by nation, of the 
proportional calorie contributions of carbohydrate, fat, and pro- 
tein; and specifically also of the contributions of sugar and other 
carbohydrates; of visible and invisible fats; and of animal and vege- 
table protein. When the 4o nations are arrayed according to level 
of income and averages are drawn pertaining to five groups, each 
comprising eight countries, Table 13 emerges. 

The proportional contribution of all carbohydrate to total 
calories consumed tends to decline as income rises, as would be 
expected because the starchy staple foods also decline, as we have 
seen. But as the table shows, this is not true of sugar, an important 
isolated commodity consisting wholly of carbohydrate. Sugar con- 
tributes more heavily to high income diets than to low income 
diets; increase of sugar consumption with income occurs from in- 
come-group III to II to I. But its contribution is variable as 
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between groups V, IV, and III, being 6.1 per cent of the total 
calories in groups V and III and 8.7 per cent in group IV, 
although (see Table 12, pp. 214-15) if Colombia be excluded from 
group IV on the ground that an estimated contribution of 21 per 
cent of calories from sugar—the highest of any country—is sus- 
pect, then the average contribution of sugar in countries of group 
IV falls to 7 per cent. But no such adjustment serves to explain the 
obvious facts that in the three groups of lower income countries 
there is no suggestion of rise of sugar consumption with increase of 
income, and that some of these lower income countries are heavy 
consumers of sugar, to the extent of 10 per cent of total calories 
or more in Finland, Chile, and Czechoslovakia in group III, Cuba 
and Colombia in group IV, Mexico and Brazil in group V. Perhaps 
there is great variability from nation to nation in the price per 
1,000 calories of sugar in relation to the prices of other foods. ‘The 
question must remain unanswered here. It may be noted in pass- 
ing that in no country where rice is a dominant fraction of the 
grain consumption (Japan, Ceylon, Burma, India, the Philippines, 
China, Indonesia, Indo-China) does the contribution of sugar to 
total calories reach as high as 8 per cent, although it exceeds that 
figure in several nations of comparably low incomes (Cuba, Colom- 
bia, Mexico, Brazil). One wonders if cuisines based on rice are as 
well adapted to usage of sugar as cuisines based on wheat or corn; 
but the matter seems conjectural. 

The contribution of all fat to total calories rises consistently with 
income, though not much from the lowest income group to the 
next. ‘The same behavior holds whether or not the fat is in visible 
form. As to total protein, however, the indication is that national 
consumption does not vary at all systematically with income but 
holds remarkably stable in the range of 11.3—12.0 per cent as be- 
tween countries grouped according to income. Neither animal nor 
vegetable protein varies in consumption with income as between 
the three lower income groups, but as between the three higher the 
animal protein rises with income and the vegetable protein falls. 

In general it seems clear that rising levels of national income 
generate no change in total protein, but something of a shift from 
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vegetable to animal protein; that the contribution of total carbo- 
hydrate tends to fall, with decline in nonsugar carbohydrate more 
than offsetting increase in carbohydrate from sugar; and that the 
contribution of fat, both visible and invisible, tends to compensate 
for the declining contribution of total carbohydrate. With rising 
levels of national income, fats both visible and invisible, sugar, and 
animal protein would seem destined to rise in consumption, and 
nonsugar carbohydrates and vegetable protein, both associated in 
nature with the grain crops and starchy roots, to fall. 

These general tendencies cast an aura of doubt around the 
proposition that enhanced national income necessarily brings with 
it improvement in national nutritional status. If all nations have 
a general sufficiency of food calories, the tendency for sugar to 
contribute an increasing fraction of total calories cannot be re- 
garded as a positive improvement of nutritional status, for the 
sugar (if refined) contains nothing but food energy. The same may 
be said of that portion of the fats and oils which consist of purified 
items like lard, unfortified margarine, and most refined vegetable 
oils, and there can be little question that this fraction of total fats 
and oils increases in consumption as income rises. Again, the 
tendency for grains to decline in consumption with rise of income 
may not be favorable, especially if, as seems certain, there occurs 
simultaneously a drift away from lightly milled grains toward the 
highly milled; these tendencies would reduce availability of sev- 
eral water-soluble vitamins and of vegetable protein, although the 
important—and unanswerable—question would be whether the 
reduction was from superabundance to abundance or from sufh- 
ciency to shortage. Against these presumptively unfavorable tend- 
encies are to be set presumptively favorable ones: increase with 
income in consumption of animal protein with its associated 
mineral and vitamin content, and of those particular fats which, 
like butter, are carriers of fat-soluble vitamins. 

Perhaps no one knows how to appraise the net effect on nu- 
tritional status of these counteracting tendencies; at least I do not, 
although on the whole I suppose that enhancement of income is 
rather more likely to improve nutritional status than the reverse, 
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unless possibly it be in countries which as income rises are moving 
away from lightly milled grain toward highly milled and yet are 
not much reducing total intake of calories from grain. What 
seems to me clear is that enhancement of income affords elbow 
room for choice, and thus enhances the satisfactions which people 
gain from ability to eat what they regard as palatable. 
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CHAPTER 14 
2 


Some Contrasts in Commodity Consumption 


T APPEARED in the preceding chapter that differences in 

levels of national per capita incomes go far toward explaining 
why we find differences in the general composition of national 
diets. Income differences help to explain why the starchy staple 
fraction of the diet is low in high income countries, high in low 
income nations; why we expect the people of low income countries 
to consume per capita relatively less animal protein, less fat, less 
sugar, but relatively more nonsugar carbohydrate and vegetable 
protein. Yet there was reason to believe that income level is not 
the only determinant even of these broad differences in com- 
position of national diets. 

Some interest may attach, then, to further consideration of 
contrasts in food use among the nations, especially if a way can be 
found to ascertain whether nations having about the same levels of 
income and about the same general composition of diet (as indi- 
cated by similar starchy staple ratios) nevertheless consume strik- 
ingly different quantities per capita of particular commodities (or 
groups thereof). And if such differences appear, how may they be 
explained? 

The initial problem may be posed as one of selecting from 
Table 12, (pp. 214-15), five pairs of countries, one pair from each of 
the five income groups, for each one of which we have the national 
food-balance sheets of the FAO (1) pertaining to to the period 
1934-38; and of feeling reasonably confident that income levels and 
starchy staple ratios were much the same for each member of each 
pair. This selection is not as easy as may appear, in view of con- 
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flicting and uncertain evidence about income levels and possible 
unreliability of the food balance sheets from which the starchy 
staple ratios are derived. 

The following tabulation lists the countries eventually chosen, 
gives the starchy staple ratios of 1934-38, and at the same time 
indicates how insecure and conflicting is the evidence concerning 
income status. The second column, so far as it is filled, gives 
indexes of a sort of income status (more precisely, consumption 
level), as I reckoned it from various nonmonetary indicators for 
the period 1934-38 (2); the third column gives Colin Clark’s esti- 
mates of “level of real income” in “international units per man- 
hour worked” in 1939 (3, p. 26); the fourth gives previously cited 
estimates (Table 12, pp. 214-15) of per capita income in 1939 ex- 
pressed in United States dollars; and the fifth shows United Na- 
tions estimates (4, pp. 14-16) of per capita income a decade later, 
in 1949, expressed in Unites States dollars. 


Starchy Relative 
staple consumption Clark’s 


Country ratio levels ratings U.S. dollar income 

1934-38 = 1934-38 = 1939 1939 1949 
Switzerland 40 iss ay 445 849 
Canada 36 2,533 or 389 870 
France 2 EGER .38 283 482 
Norway 45 rae .38 279 587 
Chile 61 es .10 174 188 
Greece 61 ae .16 136 128 
Poland 67 838 .19 95 300 
Peru 64 ret .10 72 100 
Philippines 73 654 .05 2 44 
Java 84 572 £05 22 25 


Not much doubt need arise about the reality of a downward 
gradation of income status in 1934-38 from one pair of countries 
to the next, although Clark’s data do not point to it as between 
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Chile and Greece, Poland and Peru. All told, I think it reasonable 
to believe that Switzerland and Canada were of roughly com- 
parable income status despite Clark’s low estimate for Switzerland; 
and there is no significant conflicting evidence regarding France 
and Norway or the Philippines and Java. About the reasonable 
comparability of income status of Chile with Greece and Poland 
with Peru I feel less certain. 

Taking the 10 countries selected for rough comparability by 
pairs with respect to income status and general composition of 
national diet as indicated by starchy staple ratios, we may look 
at consumption per capita in 1934-38. The data appear in Table 
14, in terms of consumption per capita per year, in kilograms, of a 
substantial list of individual commodities and groups of com- 
modities: 

The commodities of which the consumption in one country of a 
pair differs conspicuously from consumption in the other of the 
pair are indicated by italic type. Some basis had to be chosen for 
deciding what quantitative contrasts were truly conspicuous— 
perhaps sufficiently so that a visitor to each of a pair of countries 
who chose to familiarize himself with the food eaten by the mass 
of the people would have noticed differences in the commodity 
composition of the everyday dicts. (Very likely he would more 
promptly have taken notice of differences in cuisine—manner of 
cooking—including flavorings, but I am not concerned here with 
those interesting national differences in food use.) More or less 
arbitrarily I have labeled as conspicuous any difference in com- 
modity consumption which reached as much as 10 kilograms per 
capita per year, provided that the difference also amounted to 20 
per cent or more. For on the one hand an observer not depending 
on statistics could generally hardly have failed to notice a differ- 
ence in per capita annual consumption of a commodity if that 
difference amounted to as much as 22 pounds, something like 
half a pound per person (or say 2-4 pounds per family) per week; 
while on the other hand a difference of 22 pounds per year might 
not have been noticed if, let us say, annual per capita consumption 
in one country of a pair had run to 200 pounds but was 22 pounds, 
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or hardly more than 10 per cent, higher in the other country. This 
method of “spotting” conspicuous differences between nations 
in commodity consumption patterns is hardly to be commended 
as scientific, yet it may serve to suggest some contrasts worth look- 
ing at even if it may not point to them all. 
It may, however, have the disadvantage that no contrast is 
labeled as “conspicuous” unless one of a pair of countries consumes 
at least 10 kilograms more of a commodity than the other country 
does; and therefore all contrasts of lesser magnitude are by implica- 
tion labeled “inconspicuous,” even if they mean a level of con- 
sumption of a commodity amounting to 1 kilogram in one country 
of a pair and 10 kilograms in the other—a big percentage difference 
which might well be noticeable. The observant traveler might 
notice, for example, higher consumption of cheese in Switzerland 
than in Canada, although the difference is only 5.9 kilograms per 
capita. Perhaps one usually sees cheese; it has a habit of obtruding 
its identity. On the other hand, the traveler might not notice the 
higher consumption of butter in Canada, although the difference 
is 7.3 kilograms; for the Swiss use more margarine and both items 
are much employed in cooking, with loss of clear-cut identity. 
Very likely the traveler would notice, as between Poland and Peru, 
the higher consumption of pork in Poland, a difference between 
15.6 and 6.2 kilograms respectively and of an item easy to identify; 
and yet I feel no confidence that a difference almost as large 
between France and Norway in consumption of the heterogeneous 
group called “pulses and nuts” (11.7 as against 3.1) kilograms 
would attract attention. In short, the italicized items seem likely 
to point to notable contrasts, but not to all of them; and yet not 
to omit many. 
Scrutinizing the table, one sees that there are conspicuous differ- 
ences in commodity consumption in each pair of countries. Cana- 
dians consume conspicuously more poultry and eggs than do the 
Swiss, but less milk and cream, less fruit, and less nonstarchy vege- 
tables. The French consume more wheat products, more white po- 
tatoes, and more nonstarchy vegetables than the Norwegians, but 
less rye products, sugar, fish, and milk and cream. The Greeks con- 
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sume conspicuously more milk and cream than the Chilenos, but 
less white potatoes, sugar, beef and veal, and nonstarchy vegetables. 
The Poles consume more rye, white potatoes, milk and cream, and 
nonstarchy vegetables than the Peruvians, but less rice, maize, 
“other grains” (which in Peru are barley and two indigenous crops 
unfamiliar elsewhere, quinoa and canihua), sweet potatoes, cassava, 
“other” starchy roots (which in Peru are again indigenous roots, 
cousins of white potatoes, not familiar elsewhere), and fruits. Con- 
trasts are numerous and striking between these two countries. ‘The 
Filipinos consume more “other” starchy vegetables and fruits (which 
are largely bananas in the Philippines) and more fish, but less 
maize, sweet potatoes, cassava, “other” nonstarchy fruits, and 
“other” nonstarchy vegetables. One sees no clear-cut tendency for 
conspicuous contrasts to become more numerous with decline of 
income; there are as many between France and Norway as between 
the Philippines and Java. One may suppose that he sees a tendency 
for conspicuous contrasts to appear most frequently in consump- 
tion of nonstarchy vegetables and of milk and cream; but it may 
not be wise to search for an explanation of this, for output and 
consumption of these items are notoriously difficult to estimate 
and therefore some of the apparent contrasts may be spurious. 
Can we find, then, any satisfying general explanation of these 
conspicuous contrasts in commodity consumption? Resort to dif- 
ferences in income is improper if, as there is reason to believe, in- 
come levels were roughly the same in each pair of countries. It 
would be easy, and perhaps not unwarrantable, to say that with 
price differentials the same in each pair of countries, one must ex- 
plain the contrasts in commodity consumption chiefly in terms of 
different food preferences or habits; or that with preferences or 
habits the same in each pair of countries, the contrasts must be ex- 
plicable in terms of differing price differentials between commod- 
ities. There is, however, no hope of ascertaining anything about 
identity of preferences or habits; and the available data on price 
differentials appear to be so meager as to permit little empirical ap- 
praisal of those differentials. 
What seems fairly clear, however, is that influences can be iden- 


234 The World’s Food 


tified which may bear simultaneously on preferences or habits and 
on price differentials. Climate and soils, or natural resources gen- 
erally, may constitute such an influence. If Canada consumes per 
capita conspicuously more poultry and eggs than Switzerland, and 
Switzerland more milk and cream than Canada, a basic reason may 
be that climate and soil favor competitive production of grass more 
than grain in Switzerland, grain more than grass in Canada; that 
milk prices accordingly stand lower relative to poultry and egg 
prices in Switzerland than in Canada; and that with such long- 
standing differences in the economic organization of agriculture, 
the Swiss have come to accord stronger preference, or have become 
more habituated, to milk as compared with poultry and eggs 
than is true of Canadians. It seems not unreasonable to suppose 
also that climate and soil favor fruit production more in Switzer- 
Jand than in Canada, with effects on price differentials and prefer- 
ences such as to make fruit consumption the heavier in Switzerland. 

More than a few of the remaining contrasts may well be so 
weakly established statistically that an attempt to explain them 
would be mere waste of words. I feel no confidence, for example, 
that per capita consumption of white potatoes is really higher 
in France than in Norway: who really knows how large feed use 
of potatoes is in France? Similarly I feel no confidence that heavier 
consumption of milk in Greece than in Chile is clearly demon- 
strable; or lower consumption of vegetables in Greece than in 
Chile; or lower consumption of nonstarchy fruits and higher con- 
sumption of nonstarchy vegetables in Poland than in Peru: or 
lower consumption of maize, of sweet potatoes, of nonstarchy 
fruits, and of nonstarchy vegetables in the Philippines than in 
Java. The estimates appear so precarious that one can have little 
confidence in the indicated differences of 10 kilograms or more 
in annual per capita consumption. Even so, numerous reasonably 
trustworthy indications of conspicuous differences in commodity 
consumption remain. 

Climate may basically explain why Norwegians consume twice 
as much milk per capita as the French: the N orwegian climate pro- 
vides a better competitive position for grass. Climate may also 
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explain the lower consumption of nonstarchy vegetables in Norway 
than in France. The natural circumstance of much coast line in 
relation to population may well explain why Norwegians consume 
so much more fish than the French. Time was when climate would 
have explained lower consumption of wheat and higher consump- 
tion of rye in Norway than in France, for years ago when both 
countries were more nearly self-sufficient in grain than Norway 
now is, rye could compete far better against wheat for land in 
Norway. For half a century at least and presumably much longer, 
per capita consumption of rye has been falling in Norway (5, p. 
394). Rye was once more heavily consumed in France than it is 
now; it has yielded place there to wheat, as in England and else- 
where in Western Europe (6, 7), though more slowly as one 
moves north and west from the Alps and Pyrenees. It can be said 
that in Norway not enough time has elapsed for wheat to dis- 
place rye to the extent it has done farther south; the climatic 
influence has had diminishing effect on preferences with the 
passage of time, but more rapidly in the warmer zones. It is a 
moot question, but not one to consider here, whether rye is 
destined practically to disappear in Norwegian consumption, as it 
has in French usage. 

Greece and Chile are countries of comparable Mediterranean 
climate—mild winters and hot summers, winter rain and summer 
drought. Therefore there is a priori reason to suppose that climate 
may have little effect in causing conspicuous contrasts of com- 
modity consumption in these two countries. Yet a modification 
of climate, prevalence of irrigation, may help in explaining why 
white potatoes (and nonstarchy vegetables too, if the contrast is 
real) are much more heavily consumed in Chile. Recourse to 
another factor seems necessary to explain why the Greeks consume 
so much less beef and veal than the Chilenos. This may be asso- 
ciated with density of population—the presence of large ranches 
suitable for cattle grazing in Chile and their absence in Greece. 

Probably the higher consumption of sugar in Norway than in 
France, and in Chile than in Greece, is to be explained in terms 
of differential import tariffs which in turn affect the position of 
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sugar in the price hierarchies of the several countries. All are 
net importers of sugar, all except France producing none at home. 
The French tariff protection is notably high. Climate would appear 
to have little to do with these contrasts in sugar consumption, 
unless in the indirect way of providing in France relatively favor- 
able circumstances (unirrigated) of sugar-beet production, which 
in turn prompts heavy protection. 

Climate, however, affords explanation of many of the remaining 
contrasts. Poland is too cold for production of rice and maize and 
quinoa, while Peru is not; the drought-resistant barley finds com- 
petitive advantages in Peru; rye finds competitive advantages in the 
cool weather and sandy soils of Poland, as do white potatoes 
(whose original home, however, is Peru); Poland is too cold also 
for sweet potatoes and cassava. Grass, and the milk-yielding 
cattle fed upon it, find relatively greater competitive advantage in 
the cooler and moister Polish climate. I pass over as not firmly 
.established the apparently conspicuous differences between Poland 
and Peru in consumption of nonstarchy fruits and vegetables. The 
climate of Java, having longer seasons of drought than the Phil- 
ippines, may explain the larger consumption of cassava, sweet 
potatoes, and maize in Java and the larger consumption of 
bananas in the Philippines. Again the contrast in consumption of 
nonstarchy fruits and vegetables may be passed over. The remain- 
ing question is why so much more fish is consumed per capita 
in the Philippines than in Java. I doubt if the contrast—48.4 
kilograms annually against 4.4 kilograms—can truly be as large 
as the statistics indicate; but if there is in fact a conspicuous 
difference it would seem explicable in terms of the relatively greater 
extent and easier accessibility of the Philippine coast line, together 
perhaps with superior fishing banks. 

All told, a great deal of influence must be ascribed to climate 
as a Cause of existing conspicuous differences in commodity con- 
sumption between nations. Climate presumably affects food prefer- 
ences or habits strongly, and price differentials as well. Relative 
abundance of a natural resource like fish has similar effects. Men 
may and do modify the effects of these basic influences through 
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such installations as irrigation works, through plant breeding and 
soil amelioration, through the apparatus of international trade 
(and interference with or manipulation of international trade), 
through the speed with which they introduce “foreign” crops and 
animals into their traditional agricultural systems, through their 
own growth in numbers in relation to available land, through sys- 
tems of land tenure. Generally speaking, one would expect to find 
fewer conspicuous contrasts in commodity consumption on com- 
paring low income countries widely different in climate, for the 
high income countries would more strongly have tended to give 
effect to modifications of the climatic influences. Yet not so many 
centuries ago all populations were poor, basic crops and animals 
were unevenly distributed over the world, and modifications of 
climatic influences were everywhere insignificant. Food prefer- 
ences, habits, or traditions were formed and so deeply embedded 
that even in comparably high income countries of identical climate 
(if this be imaginable) one would expect today to find some 
differences in commodity consumption, vestiges in the main of 
ancient and very marked ones. 

It has been unnecessary here to mention “taboo” or religious 
prohibitions on food use as giving rise to contrasts in commodity 
consumption, since no such prohibitions can be supposed to have 
been important in the particular 10 countries reviewed. Prohibitions 
may nevertheless have prominent effects, probably most com- 
monly on consumption of alcoholic beverages and meat or partic- 
ular kinds of meat. Plant products are rarely proscribed. A high 
income Hindu community would in all probability consume less 
meat per capita than a high income Roman Catholic community, 
regardless of climate. It would be more than surprising if the new 
nation of Israel should consume as much pork per capita as any 
nation of comparable income status and Western European civili- 
zation. 
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Consumption Trends and the Shocks of War 


HE question posed in this chapter is readily stated but is an- 

swerable only partially and tentatively. It is this: knowing that 
food consumption trends in the United States during the first half 
of the twentieth century were broadly favorable ones, can we 
say that these developments were unique, practically confined to 
the United States; or were they present in other countries, and if 
so, in which? 

The trends in the United States were described in Chapter 11. 
There we saw clear indications that (1) per capita consumption 
of all food calories (or availability of total calories at retail level) 
tended to fall slowly; (2) the proportion of total calories derived 
from the cheap starchy staples tended to fall somewhat rapidly, 
while the proportion derived from more expensive foods tended 
conversely to rise; and (3) in general, per capita consumption of 
nonwheat grain products (“inferior” ones) tended to fall earlier 
and faster than per capita consumption of wheat products. It was 
further conjectured (4) that per capita ingestion of all food calories 
had tended to decline rather more than per capita consumption, 
and if so that waste in kitchens and at the table had tended to rise. 

These interrelated phenomena were interpreted as welcome 
and favorable. The indicated declines of per capita consumption 
and ingestion of calories did not mean increasing prevalence of 
hunger. The shifts from cheap starchy staples to more expensive 
food, and from less preferred to more preferred grain products, 
were evidence of growing economic latitude for consumers to 
exercise choice. The nation’s diet changed in these ways because 
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the people wished and could afford to change. Such behavior with 
respect to food consumption cannot, I think, be associated any- 
where with static or with falling levels of real income per capita, 
real income taken to mean the flow of goods and services into use 
by the people. If so, it appears that knowledge of trends of food 
consumption over the past half century in other parts of the world 
might contribute toward answering some vexing questions about 
economic advancement and human welfare. 

Table 15 is designed to present as concisely as possible the 
available (though selected) statistical evidence on trends of per 
capita calorie consumption and trends in composition of national 
diets (as evidenced by starchy staple ratios) in the 22 political 
entities of the world of 1953 with populations of 20 million or 
more persons each. ‘These 22 entities account for 75-80 per cent 
of the world population. If one knew about consumption trends 
in all of these countries, as they will be called here although not 
all were sovereign states, he would pretty well know what has 
happened to food consumption throughout the world since 1900. 

The data for foreign countries are “selected” in the sense that 
I have not tried to present (or even to gather) all of the scattered 
published statistics. Instead, I sought first to assemble for pres- 
entation only the latest estimates of the FAO pertaining both to 
the prewar period (typically 1934-38) and to a recent postwar 
period, not cluttering the table with FAO’s earlier variant es- 
timates. Next I brought together estimates of the Office of Foreign 
Agricultural Relations (OFAR) of the United States Department 
of Agriculture pertaining to about the same periods of time. Both 
the FAO and the OFAR data all refer to “consumption at retail 
level.” Finally in seeking for data for years prior to 1934, I made it 
a point to use only such studies as presented estimates for two 
periods of time, one before World War I and one after it. This is 
important, for the principles and procedures used by different 
investigators in constructing food balance sheets differ so much 
that one can be assured of reasonably comparable estimates for a 
given country in two separate periods of time only if the same 
compiler has made them. It is practically futile to attempt to re- 
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concile for a given country variant balance sheets prepared by 
different people even for the same period of time, to say nothing 
of different periods; a good deal of effort has been wasted on this 
matter in the past two decades. Nothing is easier in study of food 
balance sheets than to become a slave to mere numbers which are 
inherently undependable. Also the pre-1934 estimates are chosen 
so as not to include the calories in alcoholic drinks, for the post- 
1934 estimates are so constructed. This may be regrettable, for 
alcohol has contributed perhaps 5-10 per cent of total calories in 
several countries, at least of Europe. 

The table is designed in part to indicate how prevalent are the 
gaps in information on consumption trends. They occur partly, 
of course, because political entities have shifted their boundaries 
(or had them shifted) during the first half of the century. Since 
consumption varies regionally, this complicates comparison of 
food balance sheets from period to period. But mainly the gaps 
occur jointly because the construction of national food balance 
sheets is a rather new invention, dating no earlier than about 
1916 when in World War I both German and Allied governments 
found them desirable in the management of food supplies, and 
because in many countries the essential crop statistics before 1930 
were too scanty or undependable to permit the calculations, as 
indeed is true in several of the most populous countries today. ‘The 
outcome is that for only one country, the United States, do we 
have reasonably trustworthy estimates of daily per capita calorie 
consumption and of starchy staple ratios back to 1900. We can 
trace the starchy staple ratios back to 1909 in the United King- 
dom, France, and Italy, and can do so with reasonable confidence 
for Germany in spite of its division; but we cannot with assurance 
take it that the pre-1934 estimates of calorie consumption per 
capita for these countries are properly comparable with post-1934 
estimates. The concept of estimating calorie consumption “at 
retail level” did not exist when pre-1934 estimates were made; 
the estimations of how many calories items of food contain have 
changed. 

The table is further arranged roughly in accordance with (or 
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with my opinion of) the reliability of available evidence based on 
national food balance sheets. For Nigeria and South Korea we 
have nothing; for Spain, a calculation by FAO simply for a single 
prewar period (which happens to be 1931-35); for the Soviet 
Union, a prewar and a postwar estimate of calorie consumption 
by FAO, unbuttressed by any data permitting calculations of 
starchy staple ratios for the two periods. It is not easy to feel 
utter confidence in the FAO’s estimates for Mexico, China, 
Brazil, Poland, the Philippines, Indo-China, Indonesia, India and 
Pakistan, Turkey, and Egypt, at least if one knows something of 
the crop estimates and the paucity of statistical information on 
utilization of crops for food and feed and seed in these countries. 
It seems probable that the basic statistics usable in food balance 
sheets are in the main most dependable for Japan, Germany, 
Italy, France, the United Kingdom, and the United States—so 
far as concerns the 22 countries listed. 


CaLorIE CONSUMPTION AND INGESTION 


The estimates of calorie consumption per capita (Table 15) tell 
us little about general trends in the first half of the twentieth cen- 
tury. It is safe to infer only that the trend in the United States 
was downward. But for no other country are the successive es- 
timates comparable, and the only defensible conclusion is that we 
do not really know what the trends were elsewhere. 

There are no estimates of per capita ingestion of calories for 
any country, and the defensible conclusion is that we do not 
really know what the trend was anywhere—although I earlier con- 
jectured that in the United States the trend of ingestion per 
capita was downward, more so than the trend of consumption. 

The soundest hypothesis, however, which can as yet be accepted 
about the trend of per capita calorie ingestion in any of these 
22 countries except the United States from 1g00 to 1950 is that 
it was highly stable, except as in some countries either domestic 
crop shortages independent of civil or international wars, or the 
civil or international wars themselves, often associated with crop 
shortages, caused dips more or less prolonged in the trend line. 
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By “stable,” I mean that I doubt if a trend value of per capita 
ingestion for 1950 could in any instance be more than about 5 per 
cent lower than the trend value in 1goo. I do not think that we 
have any evidence that in these countries the 1950 trend value 
could be higher than the 1900 value. There will not be found in 
any of them evidence of enhanced bodily activity, which I think 
would have to be the major upward influence, overshadowing con- 
ceivable increases in body size and measurable changes in age and 
sex composition of populations; whereas there will be found in 
most if not all of them evidence of increased urbanization and 
shorter working hours, making for lower physical activity. But this 
is a slow process, I should conjecture generally too slow to cause 
a trend yalue of per capita ingestion to fall by more than about 
5 per cent between 1900 and 1950. 

It follows from this hypothesis that there is little likelihood that 
in any of these countries the course of events in the past half cen- 
tury has meant, if we abstract from crop failures and warfare, a 
steady reduction of per capita ingestion of total food calories as 
rising population “pressed,” as some would say, against less rapidly 
rising “food supply.” For populations everywhere have had latitude 
either in expanding acreage, introducing new crops, intensifying 
agricultural processes, or resorting to imports to meet the popu- 
Jation increase with maintenance of accustomed level of per capita 
calorie intake; or if not fully in these ways, then also by econ- 
omizing on normal food waste and by diverting edible items from 
feed bin to table. Even in thinking of Oriental countries, I do not 
find it possible to believe that on the one hand there could have 
been, as seems the fact, a rising degree of urbanization and wider 
and wider resort to fully polished rice, and on the other hand trend 
decline in per capita ingestion of total food calories; for that 
would mean, other things equal, a population choosing to throw 
away digestible food and growing hungrier year by year. I believe 
that the urge to fill the stomach is a strong one, and that calamity 
in the form of crop damage and political upheaval including war 
are the only known phenomena of sufficient magnitude to prevent 
this urge from finding fulfillment. These on the whole are sporadic 


246 The World’s Food 


phenomena, not trend influences. At the same time it is possible 
that circumstances may have driven some populations from more 
desired to less desired commodity composition of the calories in- 
gested per capita. 

Taking these hypotheses concerning trends of per capita calorie 
ingestion, we may look at the statistical evidence afforded by the 
preceding table on changes in per capita consumption of calories 
between the prewar years 1934-38 and the late postwar years 
about 1948-51. It is reasonable to say that no indicated change of 
less than 3 per cent in either direction is worth consideration in 
view of the inherent difficulties in preparing national food balance 
sheets. On that criterion we have no reason to regard as possibly 
significant the indicated changes in 7 of the 22 countries—the 
United States, the United Kingdom, France, Italy (if we accept 
the OFAR rather than the FAO estimates), Egypt, Turkey, and 
the Philippines. We are not given any data for 3 more—Nigeria, 
South Korea, and Spain. If we say that the indicated changes 
which most clearly deserve attention are those exceeding 5 per 
cent, the list is reduced to the following: 


Country Prewar Recent postwar Per cent change 
Brazil 2,150 2,320 + 8.3 
Mexico 1,800 2,050 + 8.3 
Indo-China 1,900 2,030 + 6.8 
Soviet Union 2,830 3,020 + 6.7 
Japan 2,170 2,050 —"5.5 
Indonesia 2,040 1,880 er cc. 
West Germany* — 2,985 2,702 == 
India 1,960” 1,600 10.4 
Pakistan 2025 
East Germany —3,060° 2,400 —21.6 


* Estimates of OFAR for comparable territory. 
> Estimate for undivided India (FAO). 
* Estimate for undivided Germany (FAO). 


Substantial increases in per capita availability of all food at 
retail level are indicated for 4 of these 10 countries. I have no 
confidence in any of them—at least in the degrees suggested. If 
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there had been such increases, they can only be explained, I think, 
on some combination of the hypotheses that (1) the populations 
stepped up the amount of calorie wastage in their consumption, 
(2) the prewar period was one of crop stringency or of political 
disorder as compared with the postwar, making for lower prewar 
ingestion, and/or (3) the postwar period, as compared with pre- 
war, was one of tremendous economic boom, making for far wider 
spread of employment, drawing many people out of underem- 
ployment largely in agriculture and thus making for stepped-up 
physical activity and higher calorie ingestion. (‘This phenomenon 
has, I think, some statistical validation with regard to South Africa 
in the transfer from a prewar situation to furious wartime activity, 
and there may be some statistical validation in the experience of 
the United States. But this is comparing prewar with war years, 
not prewar with recent postwar, as in the tabulation above.) I 
doubt if these necessary explanations are applicable. It is more 
likely that the statistics are erroneous than that either per capita 
consumption of calories or per capita ingestion of calories really 
increased between prewar and late postwar years to anything like 
the extent suggested. Nobody’s opinion can settle the question; but 
neither can the statistics presently current and available. 

Not quite the same skepticism applies to the indicated declines 
of per capita consumption of calories in Japan, Indonesia, West 
and East Germany, and India (possibly Pakistan). For here are 
countries wherein either war left residual effects, or political dis- 
turbances continued, or crop damage had greater impact in the so- 
called recent postwar period. What has happened to the world’s 
food in a general way is well illustrated by Chart J, adapted from 
a recent publication of the OFAR (9, p- 4)- 

This chart is designed to show world production of total food 
calories (in terms of the calorie values of the edible portions of 
cereals, sugar, fats, potatoes, pulses, fruits, meats, and milk, which 
should cover most of the world’s calories) in relation to world 
population growth year by year from 1940/41 through 1952/53, in 
comparison with a five-year prewar average, 1935/36-1939/40- 
The population increased steadily in spite of war. But food produc- 
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tion fell from year to year with onset of war, though not between 
1942/43 and 1944/45, reaching in 1945/46 a level about 17 per 
cent below the prewar level at a time when population was about 
7 per cent above prewar. After 1945/46, production of food 
calories rose faster than population, but even by 1952/53 had not 
fully caught up, since production was then about 8 per cent above 
prewar but population nearly 14 per cent above. 

(A somewhat similar picture would doubtless emerge on study 
of the relations between world food production and population 
growth during a period of the same length spanning World War I, 
say from 1909 to 1926. So far as I know, no such attempt has 
been made for the world as a whole. But if one takes production 
estimates prepared by the League of Nations (10, p. 9) of the 
major grains and potatoes in Continental Europe and the USSR 
together—certainly a sizeable segment of the world, since it con- 
tained more than a fourth of the world’s population—it appears 
that in the quinquennium 1919-23 production fell to 73 per cent 
of the 1909-13 level and in the quinquennium 1925-29 had risen 
to 104 per cent of it. But the average population in 1925-29 was 
probably some 115 per cent of the population of 1909-13, so that 
production had not in 16 years caught up with population. Yet it 
probably had done so by 1934-38, when production was 124 per 
cent of its 1909-13 level.) 

Now if one should mistakenly choose to identify “production” 
of food calories as estimated in Chart J with “ingestion” of food 
calories, and if one were mistakenly to assume that what happened 
in the whole world happened in every part of it, the conclusion 
would follow that in 1945/46 the world per capita ingestion of 
calories must have been about 23.5 per cent lower than in prewar 
years. It would also follow that even by 1952/53 world per capita 
ingestion of calories must have been about 4 per cent below pre- 
war. 

But we must not fall into the trap of identifying production 
with ingestion, or of assuming that what happened in the whole 
world happened in every part of it. We can be sure that even in 
1945/46 per capita ingestion of calories held at least to its prewar 
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level throughout the Americas, in Australia, in the United King- 
dom, in a few smaller countries in Europe such as Sweden, 
Switzerland, Spain, and Portugal; and so it was in these throughout 
the war. It would require detailed examination of each country 
elsewhere to say which were afflicted most, and in which particular 
years of the period 1940/41 through 1947/48, by shortage of calorie 
ingestion. For until considerably after the tide of war had turned 
against them, Germans were maintaining their own levels at the 
expense of occupied countries, and marked Japanese deprivation 
came rather late. I cannot here go into the history of wartime and 
immediate postwar reductions of per capita ingestion country 
by country, as one ought to do in order to develop a proper pic- 
ture, but as probably no one could do in view of the scanty and 
unreliable data. 

The point worth making, however, is that world per capita 
ingestion of calories cannot possibly have fallen as low during 
war and postwar years as the chart suggests. There are too many 
avenues which people are certain to take in defense against calorie- 
ingestion reduction. They will curtail normal waste, invade the 
normal feed bins of their animals, resort to unaccustomed foods. 
I shall enlarge on the devices in the following chapter. Here I shall 
make only two comments. First, I do not believe that by 1952/53 
world per capita calorie ingestion was as much as 4 per cent below 
the prewar level, implying as it does much larger reductions in 
certain parts of the world because we know there was no reduction 
in other parts. This is not to question the OFAR’s estimates of 
calorie production, but only to emphasize that production and in- 
gestion of calories are not the same thing. Second, I do not believe 
that in any of the countries indicated in the tabulation above to 
have had reductions of per capita calorie consumption in “recent 
postwar’ years as compared with prewar, was the reduction of 
ingestion as large percentagewise as the indicated decline of per 
capita consumption. I think it possible or probable, however, that 
in Japan, East and West Germany, India, and Indonesia, the levels 
of per capita calorie ingestion averaged for the three years 
1948/49-1950/51 really were somewhat below the prewar level. It 
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is only in these countries that I believe per capita calorie ingestion 
may not have recovered to prewar levels by that time, unless one 
should add—of the 22 countries named in Table 15—China and 
Poland. One would reasonably expect per capita ingestion of 
calories to recover from war-induced low levels to a normal one 
faster than per capita consumption or per capita production of 
calories. Recovery of each in any given country may of course be 
deferred by mischance to domestic crops. 

Decline and subsequent recovery of per capita calorie ingestion 
doubtless occurred also during and after World War I, and in 
some countries at other times for other reasons than war. One 
cannot trace statistically the years of abnormally low per capita 
calorie ingestion in any of the 22 populous countries of Table 15. 
It is safe to’say, however, that there were no years of abnormally 
low ingestion from 1900 through 1950 in the United States and 
the United Kingdom, despite wars. I should think it highly im- 
probable that there were any such years in Indo-China, a surplus- 
rice producer, in that period; or in Brazil, or in the Philippines. 
On the other hand, one could feel sure that there were years of 
abnormally low per capita calorie ingestion in the Soviet Union 
around 1921, 1933, and during World War II. So it was in 
German and Polish territory (taking 1936 boundaries) around 
1917 and later and again in and after World War II. Japan had a 
bad year following World War I and several such years late in and 
following World War II. China, or parts of it, must have had bad 
years in the late 1920's and early 1930's as well as in W orld War II. 
Very likely India escaped major dips in the curve of per capita 
calorie ingestion until W orld War II. I shall not try to elaborate 
descriptions. On the whole the food ingestion history of the world 
in the past half century seems to me one of stability in many 
countries despite the shocks of war and weather, of normal levels 
interrupted by wars and crop shortages, but followed by recovery 
to normal levels, in others. If in some countries the level still 
looked to be below normal in the early 1950's, as it did, there is 
ground for ascribing this to insufficient time for recovery from the 
calamities of World War II, plus continuing political upheaval 
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and strangling of trade, plus the usual misfortunes of weather. 
I am not able to regard recent or current situations of per capita 
calorie shortage as evidencing what some would call the inevitable 
though long-deferred outcome of pressure of population upon 
food supply. Given an era of real peace and international co- 
operation, I think we could count upon recovery to and main- 
tenance of levels of per capita calorie ingestion appropriate to the 
body sizes and activity of all populations for a good many years to 
come, with population growing as the nonfood factors governing it 
may determine. 


TRENDS IN STARCHY STAPLE RATIOS 


The trend of starchy staple ratios can be traced back as far as 
1910 only ii the following 5 of the world’s 22 populous countries 
(see Table 15, pp. 242-43): 


Country 1900-04 1909-13 1924-28 1934-38 1948-51 
United States 48 42 35 32 Ne 
United Kingdom chigs 42 38 35 39 
France - 62 mos 48-51 51-53 
Italy ae 70 70 65-66 65-67 
Germany (of 1936) ... 52 49 46 ee 

Western Germany ae 47 61-65 

Eastern Germany ... os eo ies 71 


As emphasized in Chapter 11, the starchy staple fraction of the 
national diet in the United States has fallen persistently in peace 
and war, depression and boom, since before the turn of the cen- 
tury. In the other 4 countries, taking the specified periods of peace, 
the starchy staple ratios were tending to fall from 1909-13 to 
1934-38. There is strong probability that they were falling earlier 
at least in Germany and the United Kingdom, where starchy 
staple ratios by 1909-13 were already down to 52 and 42 per cent 
respectively. Without conclusive evidence it would seem improper 
to assert categorically that decline antedating 1909 was occurring 
in France and Italy, where the 1909-13 ratios were above 60 per 
cent; the probability of antecedent decline diminishes the higher 
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are ratios at any given time. Nevertheless some ancillary evidence 
showing increasing consumption of sugar, meat, and vegetable 
oils suggests it, and I am inclined to believe that starchy staple 
ratios were declining in these countries as well before 1909. 

For the United Kingdom, Boyd-Orr, quoting some estimates 
of national food consumption made in 1881 (11, pp. 17-18), notes 
that in 1934 consumption per capita of bread and potatoes was 30 
per cent less than in 1881, while consumption of meat was 45 per 
cent more, of sugar 40 per cent more, of butter 100 per cent more, 
in what was then the United Kingdom. It is possible to calculate 
roughly from these data that the starchy staple ratio was in 1881 
somewhere around 45-50 per cent, definitely higher than in 
1909-13. Boyd-Orr (11, p. 17) further quotes McCulloch as es- 
timating British per capita consumption of bread and flour in 
1835 at a level which works out as 180 per cent of the level of 
1934, and consumption of sugar as only 20 per cent of the level of 
1934. Roughly I would translate these figures, though the basis is 
tenuous, as suggesting a British starchy staple ratio of about 55-60 
per cent in 1835. Thus the downward trend in the British starchy 
staple ratio was probably by 1935 already a century old. There is 
suggestion (see Chapter 11) that the downward trend in the 
United States may not be as long-standing as this, and that the 
decline in the United States went faster and farther when it 
occurred. Such comparative developments seem consistent with 
the economic history of the two countries. 

War is likely to reverse, at least temporarily, downward trends 
of national starchy staple ratios. We see evidence of this in the 
higher ratios of the United Kingdom, France, Italy, and Germany 
in 1948-51 than in 1934-38. We should in all probability see it 
much more clearly if we had data for years in World War I and 
World War II. In times of general food stringency there is al- 
most inevitably a retreat from choicer toward cheaper foods— 
especially toward grain. If total food production falls in wartime 
(or availability, considering shipping shortage), there has to be 
retreat from maintenance of livestock herds, with diversion of 
grain normally fed to livestock to human consumption. This may 
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happen while per capita ingestion of total food calories is main- 
tained. The proportion of starchy staple calories in a national diet 
then rises while the per capita ingestion of total calories remains 
unchanged. It is likely to rise even when per capita ingestion itself 
falls, except briefly as livestock herds are slaughtered and eaten, 
for in general the output of meat and animal fat and milk will 
fall faster and farther than output of grain and potatoes. A sug- 
gestion of this appears in Chart J. 

I interpret the higher starchy staple ratios of the United King- 
dom, France, Italy, and Germany in 1948-51 as compared with 
1934-35 as representing incomplete recovery both of domestic 
agriculture and of real income. Five or ten years from now, given a 
peaceful world, the ratios may fall to or below the levels of 1934-38. 
As with per capita ingestion of total calories, I see nothing to pre- 
vent such improvement of diet except more wars, more political 
upheaval, more strangling of world trade. In Table 15 above, 
we see statistical suggestion that the starchy staple ratios of 
1948-51 were higher than in 1934-38, indicating economic deterior- 
ation of diets, in Brazil, Poland, the Philippines, Indo-China, and 
Japan. I believe it of all these except Brazil. We see, on the other 
hand, starchy staple ratios either lower in 1948-51 than in 1934-38, 
or unchanged, in Mexico, China, India, Turkey, and Indonesia, 
indicating no change or economic improvement in diets. Some of 
these I distrust, having little confidence in the statistical ap- 
praisals. It seems probable that between these periods of years the 
starchy staple component of the Mexican and Turkish diets may 
have fallen, whereas those of China, India, and Indonesia may 
have risen. But this is conjecture. 

It remains to consider whether, in any of the world’s populous 
political entities other than the United States, the United King- 
dom, Germany, France, and Italy, starchy staple ratios were also 
tending to fall and economic composition of diet to improve 
(though perhaps with interruption conspicuously by World 
War I) in the period 1900-38. Following, to repeat the data in 
Table 15, are the estimated ratios for 1934-38: 
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Country Starchy staple ratio 
Japan 77 
Egypt 72 
Turkey 76 
India 70 
Indonesia (Java and Madura) 25 
Indo-China 66 
Philippines 67 
Poland 67 
Brazil 48 
China (1931-37) 76 
Mexico 60 


Spain (1931-35) 57 
Soviet Union ae 
South Korea (Korea) 

Nigeria 


All of these ratios except those for Brazil and Spain are rather 
high, so that latitude for reduction in the period 1900-38 could 
not have been notably large. It is difficult to see what reliable basis 
there could be for many of them, considering the imperfections of 
and gaps in national statistics of crops, livestock products, fish 
catch, and records of international trade. For the period 1900-38, 
I suppose that the statistics desirable in calculating food balance 
sheets are best for Japan, Egypt, India, Java and Madura, and 
Korea. Of these 5, I will venture to say only that decline of starchy 
staple ratio is suggested statistically for Japan (12) and Egypt, and 
either no changes or increase for Korea (13, pp. 212-14) and, 
though less certainly, for Java and Madura (13, pp. 223-26). India 
presents a special and vexing problem, for Indian statistics may 
suggest even a decline in the ratio accompanying decline in total 
consumption of calories per capita. But the statistics are peculiar 
in that there had been no reason in so-called “permanently settled” 
parts of India—a substantial fraction—to make any change in 
statistical measurement of acreage and yield per acre of crops no 
matter what the changes really were (14), with the result that a 
suspicion arises that crop (and food) production may have been 
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progressively understated while population growth was not. Fur- 
thermore, a recent nationwide sample survey of Indian households 
yielded the conclusion that 20 per cent more food grains were 
consumed than official crop statistics said were produced. I shall 
express no opinion on the probable change in composition of the 
Indian diet during 1900-38. 

One may have a formidable array of statistics from both Czarist 
Russia and the Soviet Union; the problem is to reconcile them. 
On the whole it does not seem likely that in its general economic 
composition the national diet of 1934-38 was improved over that 
of 1909-13 (15); but, considering the successive impacts first of 
World War I, then of revolution, then of the drive for collectivi- 
zation with its tremendous slaughter of livestock, such an outcome 
is not surprising. 

The statistical basis fails with respect to Turkey, Indo-China, 
the Philippines, Poland (where boundary changes following 
World War I were disrupting), Brazil, China, Mexico, Spain, and 
Nigeria. Reasoning in terms chiefly of rising degrees of urbani- 
zation and industrialization would lead to the conjecture that 
starchy staple ratios during 1900-38 might have fallen and com- 
position of diet improved in Turkey, Poland, Brazil, and Mexico. 
About the trend in the Philippines, Indo-China, China, Spain, 
and Nigeria I am unable even to conjecture. 

We have then evidence, some of it clear and some not so clear, 
together with some conjecture which is perhaps reasonable, in- 
dicating that in spite of the shocks of World War I many national 
diets were superior in economic composition in 1934-38 than at 
the turn of the century. In this category clearly fall the United 
States, the United Kingdom, Germany, France, Italy, and in my 
opinion Japan, Egypt, Turkey, Poland, Brazil, and Mexico. There 
seems to be little basis for presuming such improvement in Java 
and Madura, Korea, and the Soviet Union. What happened in 
India is highly uncertain; resort to the proposition that increasing 
urbanization and industrialization normally go hand in hand (in 
free economies) with improving economic composition of diet 
would point toward improvement there, and indeed in some of the 
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other populous countries of which I think it too risky to form an 
opinion. What seems impressive is that there is so much evidence 
of widespread improvement in economic composition of diets in 
this period, despite World War I. It was not confined to the popu- 
lous countries named above; quite certainly one could add to the 
list the Scandinavian countries and Finland, Czechoslovakia, 
Austria, Switzerland, Belgium, the Netherlands, Canada, Australia, 
New Zealand, possibly Cuba, South Africa, and others as well. 
Trends toward improvement were again dampened and indeed 
commonly reversed in World War I], and perhaps even more 
generally. Yet one sees evidence of resumption of the trend since 
the war ended. It will be surprising if, supposing a peaceful world 
possible. in the next decade, one will not have at the end of it 
clear-cut evidence of further improvement in economic composi- 
tion of a great many—even of most—national diets. It seems 
moderately clear that war and revolution, much more than the 
hazards of weather and the growing ratio of men to land, have 
been the dominant checks to economic improvement of national 
diets in the first half of the twentieth century. 


SUPERIOR AND INFERIOR CEREALS 


This chapter should not be concluded without some considera- 
tion, however brief and incomplete, of a second phenomenon 
indicating economic improvement of national diet—increasing 
displacement of “inferior” cereals by “superior” ones. I use these 
terms without any reference whatever to the nutritional properties 
of the several grains. There can be no question that peoples, until 
they reach such a level of income that (1) the place of grain 
products in the diet is low and (2) considerations of variety (even 
oddity) and of nutritional benefits genuine or alleged begin to 
weigh heavily, will, if they can, have resort (1) to wheat and rice 
as against millets, sorghums, buckwheat, quinoa, barley, oats, corn, 
and rye, and (2) to white, highly milled wheat flour and rice as 
against brownish or grayish lightly milled wheat and brownish rice 
with much of the bran remaining on it. This proposition seems 
beyond dispute except among those who think that their incomes 
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are low and yet cling to lightly milled grain. Their incomes are 
not low, and they are not eating a high proportion of their total 
calories in the form of grain products. When I call wheat and 
rice “superior” grains and all others “inferior,” I mean only that 
people do appear and have long appeared to choose them when 
income made it possible. 

Wherever in the world one could find evidence of increasing 
resort to wheat and rice as against other grains, and to fine white 
flour and polished rice as against dark or coarse wheat flour and 
brown or brownish rice, one would have indication of economic 
improvement of diet. Resort to the refined white product is 
economic improvement because, under conditions of pressure to 
obtain enough calories to satisfy hunger, people would be stupid 
to use 70 or 72 per cent of the weight of wheat grain for food and 
leave 28-30 per cent for animals, when human beings can digest 
much more than 70-72 per cent; and people are not so stupid as 
this. Under pressure of hunger, which is certainly economic ma- 
aise, they do in fact and always have resorted to the lightly milled 
or unmilled grains. I do not imply here that resort to highly 
milled grains, which is evidence of economic improvement of diet, 
is also evidence of improvement of dict: it may Or may not be, de- 
pending upon other constituents of the diet. 

We saw in Chapter 11 that corn had yielded to wheat in the 
American diet over the past half century and more. It would be 
easy to prove that generally throughout Continental Europe north 
of the Pyrenees and the Alps and far eastward even into Russia, 
rye, and barley and oats as well, was yielding place to wheat. In 
this sense there was economic improvement even in the Russian 
diet between the early part of the century and 1934-38 (16). The 
shift to wheat was probably nearly complete in England by 1900. 
Corn was yielding to wheat in Italy between 1909-13 and 1934-38; 
and even in 1948-51, before full recovery from the war, corn had 
lost still more ground, as available food balance sheets clearly 
indicate. In Japan, rice and wheat apparently gained ground at the 
expense of the barleys (17), and one may reasonably believe that 
wheat and rice tended to displace corn in Cuba, Mexico, Portugal, 
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and perhaps Egypt. The subject warrants much more study than I 
have been able to give it. My impression is that it would be difficult 
to identify more than a few populous countries of the world—even 
perhaps India, though possibly not Indonesia and Korea—wherein, 
comparing peacetime quinquennial averages 40 or 50 years apart 
within the past 7 or 8 decades, one would not find that the 
superior cereals had tended to displace the inferior, and the more 
highly milled products of wheat and rice to displace the lightly 
milled products. 

This may in some part reflect rather recent improvement in 
milling technology, and also the continuing effects of crop dis- 
persions over the world which followed (especially) the discovery 
of the Americas. A good many investigations have shown, however, 
that it was the fine white flour and the white rice which graced 
the tables of the rich and noble throughout Eurasia in medieval 
times, and to which the populace aspired. It seems probable that 
a far larger proportion of the vastly more numerous populations in 
practically every country today have access to the superior cereals 
highly milled than was true 50 years ago, to say nothing of 300 
years since. Ashley has well shown how large a part oats and barley 
and rye played in the English diet in 1764; he reckons their con- 
tribution to flour for bread then as 38 per cent (18, esp. p. 6). 
Now their position is negligible. ‘The great stimulus to the change 
must have come, in my opinion, through the income-enhancing 
effects of the industrial revolution, spreading subsequently 
throughout the world in parts rapidly and strongly and in parts 
weakly and with long lag, but spreading nearly everywhere. 
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CHAPTER 16 


2 


Major Food Problems in Wartime 


ESPONSIBLE governments of nations engaged in modern 
war (by “responsible” I mean governments not necessarily 
democratic, but responsive to the welfare of the weakest mem- 
bers of their populations) do not face identical food problems with 
onset and conduct of war. Each government has national situa- 
tions of food production, trade, and consumption peculiar to 
itself, each encounters its own peculiar pressures as war continues, 
and each may have its own peculiar views concerning what it is 
trying to do. If summary statement can be made of the basic 
problems faced by any responsible government in wartime, it may 
be that the basic problems constantly to be faced are (1) to pro- 
vide its armed forces uninterruptedly with food rations at whatever 
level of quantity and quality it may deem advisable (usually 
higher levels than the civilian); (2) to provide its civilian popu- 
lation with as many total food calories for per capita ingestion as 
were available in peacetime; and (3) to maintain the commodity 
composition of the national civilian diet as nearly as possible at 
the prewar composition as the exigencies of war permit. 

Of these problems that of maintaining per capita ingestion of 
total food calories is the most fundamental. Avoidance of hunger 
takes precedence over avoidance of deprivations of particular 
foods. Responsible officials may well subscribe to Goering’s dic- 
tum, guns instead of butter. They would not be wise to go further 
and subscribe to a dictum, guns instead of calories. 

The exigencies of modern warfare, as exemplified by the two 
world wars of the twentieth century rather than a localized 
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(though bitterly fought) war like that between Bolivia and 
Paraguay in 1932-35, make it difficult for any participant (and in- 
deed nonparticipants too) to maintain during wartime the prewar 
composition of the national diet. On the one hand there is sure 
to be inflationary pressure with rising prices, increasingly full em- 
ployment as men move into the armed forces and men and 
women into war industry; money incomes rise and this intensifies 
general tendencies for the population to shift demand away from 
the cheap starchy staples toward more expensive foods when in- 
come permits. ‘The rising demands of the armed services work in 
the same direction. On the other hand there are sure to be forces 
working to curtail supplies of particular items. Shipping will be 
taken over by government and diverted from normal commodity 
imports and exports toward military ends; some sources of supply 
may be closed, whether by enemy action or by the necessity of 
withdrawing shipping from long hauls. Hardly any country, even 
if a food exporter in general, is a food exporter of every item con- 
sumed domestically, so that curtailment of imports even in these 
will tend to create specific commodity shortages: considering the 
United States and Canada, of coffee and tea, sugar, bananas, 
tropical oilseeds, at least. The shortages will at times tend to be 
intensified by hoarding; pressure for disruption of commodity price 
relationships is certain. For these reasons the prewar commodity 
composition of the national diet is difficult, indeed impossible, to 
maintain. The problem of government takes the form of minimiz- 
ing alterations. 

Some governments have to go far, others only a little way, in the 
matter of minimizing alterations in composition of diet; what is 
or must be done depends both on changing circumstances of 
shipping and domestic supply and upon public attitudes. A 
socialistic government is likely to intervene in more ways than a 
nonsocialistic one, for attainment of equitable person-to-person 
distribution of a scarce food seems to loom more important in the 
minds of some people than of others. Even the most socialist- 
minded government will perceive, in the great array of foods con- 
sumed, some which appear so insignificant that equitable 
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distribution is not worth troubling about. It is diffcult to imagine 
that any government anywhere would ever bother specifically 
about caviar, canned rattlesnake meat, wild game, edible acorns, 
or the like. There is apparently no feasible way, short of rigorous 
restriction of personal expenditure on food, of preventing the rich 
from picking up miscellaneous delicacies here and there. In the 
way a government handles its food problems, it must always be 
guided not only by principle but also by weighing feasibility of 
enforcement and expense of administration against prospective 
accomplishment. What is feasible and can be afforded in one 
country may not be feasible or may be too costly in another. 

A review of the variant ways in which participants in World 
War If actually managed their food situations would thus neces- 
sitate prolonged inquiry into differences in procedures and into 
the reasons for differences. It would have no place in this book 
even if a condensed summary could be given. I shall limit myself 
to brief consideration of the broader problems faced by a warring 
nation which was heavily dependent upon food and feed imports 
in peacetime, and some of the devices available to meet the emer- 
gency problems of wartime. This approach can be justified partly 
because persons unfamiliar with food problems seem often to be- 
lieve that, if a nation was in peacetime dependent upon food 
imports to the extent of 20 or 40 or 60 per cent and war shuts off 
food imports completely for a year, then 20 or 40 or 6o per cent of 
the population must die of starvation. No such correlation of 
import failure with starvation 1s realistic; it neglects the many 
ways whereby import gaps, of food in general more than of specific 
foods, can be filled. 

Taking national maintenance of prewar per capita calorie in- 
gestion as the central and major problem of a nation certain to 
face in wartime a large shrinkage in the tonnage of its imports, 
we do not need to consider every known sort of governmental 
control as bearing on solution of the problem. Thus restrictive 
rationing of consumers is not a device primarily aimed at filling 
the food import gap. It is aimed at achieving equity—fair sharing 
either of short supplies of specific foods or of all (or practically 
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all) food. Consumer rationing of specific foods is common in 
wartime. Consumer rationing of total calories is not, and indeed 
is resorted to only in the desperate situation of general food 
shortage. 

It was British policy in both world wars to leave flour and bread 
and potatoes unrationed, so that consumers might have un- 
hampered resort to these important calorie-bearing items even if 
resort to various other foods had to be restricted early. Nazi 
Germany long left potatoes unrationed to consumers. Failing such 
means for people to satisfy hunger, achievement of equity in dis- 
tribution becomes difficult indeed. Preferential rationing of partic- 
ular commodities like milk or orange juice to children, or extra 
visible fat for heavy workers, does not operate well in the face of 
inadequate total calories. On the other hand, Japan had early to 
resort to restrictive consumer rationing of the main staple, rice, 
and toward the end left unrationed only some perishable and 
some peripheral items which baffled the available mechanisms of 
control. ‘The only bearing of restrictive consumer rationing on the 
problem of maintaining per capita calorie ingestion of total food 
calories arises incidentally. It may help to minimize hoarding and 
thus free for distribution some calories which would otherwise be 
withheld. But there are other devices for minimizing hoarding. 

Nor is domestic price control, while customary in modern war, 
primarily a device aiming to solve the problem of maintenance of 
total per capita calorie ingestion. Price control—usually restraint 
of upward movement—may be indirect or direct, working by way 
of limitation of money supply to civilians or by regulation of 
specific prices legally chargeable by vendors. One aim in price 
control is to achieve maximum mobilization of financial resources 
for military purposes. Another is to restrict the money cost of war. 
Another is again to achieve equity, permitting low income people 
to compete fairly for scarce commodities with those having higher 
incomes. Consumer rationing, price control, wage control, profit- 
margin control are usually operated simultaneously with aims of 
equity in mind, but experience shows that there are great diffi- 
culties in making all the devices work together so as to satisfy 
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everyone’s sense of equity in food sharing. Important as these de- 
vices may be—and the consumer subsidies, suppression of black 
markets, and state feeding ventures sometimes associated with 
them—they are not of much help in the central matter of main- 
taining the level of national calorie ingestion. 

Toward solution of that overriding problem there appear to be, 
in a country normally importing food heavily, only a few main 
avenues of approach, if we realistically assume that its govern- 
ment must face curtailment of food inshipment whether through 
losses of means of transport or through necessity to accord priority 
to military uses of those means, and that a measure of economy 
must be exercised in fighting a war. First, anticipatory food stock- 
piling is possible. Second, steps may be taken to divert humanly 
edible items from the feed bins of domestic animals to human 
ingestion. Third, diversion of certain items from industrial uses 
to food uses is possible. Fourth, attempts may be made to divert 
food from the normal category of “waste” to the category of 
“ingestion.” Fifth, if there is normally a substantial volume of 
imports of foods low in calorie content per pound and high in price 
per 1,000 calories, steps may be taken to substitute for them foods 
of high calorie content and low price per 1,000 calories. Sixth, 
effort may be made to enhance domestic food production. 

To these six approaches to the problem of maintaining calorie 
ingestion might be added attempts to resort to miscellaneous 
items not normally thought of as food at all, like inner bark of 
trees and various leaves, or tender grasses, or even mice and pet 
animals. But this is a recourse after famine has struck and, if con- 
templated by a warring nation’s government at all, it will not go 
far or amount to much. I might also add here the approach of 
preventing individuals, or any nongovernmental parties, from ac- 
cumulating and holding hoards of food once war has begun. But 
success in this endeavor—and it almost certainly has to be made 
for reasons of assuring a steady week-to-week flow of food to con- 
sumers and of minimizing inequities—would not amount to much 
‘1 the matter of maintaining per capita ingestion of total food 
calories in a war lasting several years; the hoarded stocks could 
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never exceed a small fraction of, say, five-year aggregate calorie 
consumption. 

Anticipatory stockpiling of food is an approach open to any 
government holding the opinion that war is likely to strike. Per- 
haps the opinion needs to be firm, for, as British experience 
shows, fears of “upsetting the market” and of wasting ‘Treasury 
funds, as well as reluctance of private traders to commit storage 
space, may tend to restrict a venture in anticipatory stockbuilding. 
At the outbreak of World War II, the British Government held 
bulk reserves of foodstuffs of just under 500,000 tons of wheat, 
150,000 tons of raw sugar, and 240,000 tons of whale oil. The 
stocks so accumulated equaled about 10 per cent of prewar annual 
wheat imports and 7 per cent of sugar imports, but perhaps more 
than 30 per cent of the prewar imports of oils and fats as such plus 
the oil equivalent of imported oilseeds. The Germans had prob- 
ably accumulated 7.5 million tons of wheat and rye in hands of 
government. Neither accumulation looks large in relation to the 
consumption requirement for all food in a war enduring nearly 
six years; and this fact suffices to suggest that anticipatory stock- 
piling is likely to be a truly potent instrument only in wars of 
short duration. Nevertheless it may be an important one in tiding 
over the early months. It will be noticed that the items stockpiled 
were (1) suitable for long-term storage, and (2) cheap per 1,000 
calories. An anticipatory stockpiling action is likely to foreshadow 
the almost inevitable change in wartime composition of diet, from 
dearer to cheaper components. The Soviet Union, though not a 
net importer, also accumulated grain stocks in some degree perhaps 
of anticipatory nature. Japan, though a net importer, apparently 
did little in this direction. Switzerland, a neutral, accumulated 
very large stocks. 

By far the most promising avenue for maintaining national per 
capita ingestion of calories in the face of curtailed imports is that 
of diverting feed to food. Every grain is humanly edible, with 
more or less milling; all potatoes are edible. The enormous scope 
for augmenting human food-calorie intake by dipping into the 
feed bin may be indicated sufficiently on the one hand by the fact 
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that animals yield as animal products for food only anywhere from 
a tenth to a third as many calories as they ingest. It is illustrated 
on the other hand by the facts that, of all the grain normally 
used in prewar Europe, only about a third went for food while 
two-thirds went for feed; that half of the huge German potato 
crop and a third of the Polish crop went for feed; that in the 
United States in prewar years, the weight of harvested grain fed to 
animals was about four times as large as the weight of grain sent 
to mills to be prepared for human consumption; that even in the 
United Kingdom just about as much grain was fed to animals as 
was sent to mills. 

There was, however, much less latitude in some, indeed many, 
other countries. In India, for example, the grain fed to animals was 
perhaps only 2 per cent as large as the amount milled for human 
use, in Japan 4-5 per cent. Yet even these countries had some 
additional latitude to invade feed bins, for the milling processes 
normally removed from the grain kernels some humanly digestible 
materials. In Japan, for which the statistics seem the more de- 
pendable, the tonnage of grain before milling was about 10 per 
cent larger than the milled product, and presumably something 
over half of the difference could be called humanly edible. 

There is usually a sequence of steps in actions taken to augment 
human food supply at the expense of animal feed. If the country 
is a net importer of feed-stuffs (as Britain was in World War II 
but Japan was not), the initial step is likely to be curtailment 
of feed imports. Thus Britain in 1940, in cutting down imports of 
food and feed combined by 3.3 million tons from the level of 
1934-38 annual imports, reduced the feed imports by 2.2 million 
tons. A second step is likely to be the elevation of milling-ex- 
traction rates, so as to obtain more flour or meal or other milled 
product from a given quantity of grain. If wheat flour was cus- 
tomarily extracted to 70 per cent, the rate may be raised, perhaps 
gradually and certainly only as the supply situation seems to re- 
quire, up to 85 per cent and even higher though rarely above 
95 per cent. Brown rice normally milled to around go per cent 
may be milled to 95-98 per cent extraction; and extractions of the 
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other grains are also alterable. It is roughly calculable that the 
British, by milling in wartime the same amount of wheat per 
capita as in prewar years but raising the extraction rate from 70 to 
85 per cent, could augment the food-calorie supply by some 190 
calories per person per day (which is 6-7 per cent of daily prewar 
calorie consumption), though not all the gain would be net be- 
cause of partially offsetting losses of animal products as bran 
supplies declined. A third step is likely to consist of effort to curtail 
feeding of domestically produced grains so as to release abnormally 
large proportions for milling into flour or meal used in bread; 
the grains so released may be either bread grains or others. Then 
comes compulsory use of the released grains in flour—admixture 
or dilution. If the fraction of domestic grain crop normally fed to 
animals was large, the scope for augmenting the supply of food 
calories at the expense of animal feed is wide. Potatoes may also 
be mixed into bread flour, within limits. 

These devices, potentially significant for augmenting the supply 
of food calories, are also reasonably convenient to administer, at 
least wherever grain milling is a commercial enterprise and not a 
household industry. For it is easy to control imports of feedstuffs 
once shipping is controlled, and easy also to issue and enforce 
orders to grain mills concerning the composition of their product. 
The greatest difficulty is likely to arise in the matter of inducing 
farmers to feed less of their home-produced grain and potatoes 
to animals; they can easily and directly be deprived of imported 
feed, and also of bran from the grain mills, but not of what they 
grow themselves. Hence compulsory farm marketing often has 
to be imposed. The farmers have incentive to retain as best they 
can their valuable investment in livestock, and a general situation 
of rising consumer incomes set against a failing supply of animal 
products gives them a profit incentive to feed as much as they can. 
The usual course of events is that flocks of poultry and herds of 
pigs, depending as heavily as they do on grain for feed, and being 
able to reproduce themselves rapidly, decline faster and farther 
than herds of cattle and sheep and goats, which do better without 
grain and reproduce themselves more slowly. Also the cattle in 
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particular and milch cows notably are more valuable per head, 
and in some countries cattle are necessary as draft animals on 
farms. One sees something of the sequence in the British record. 
By 1944 the pig herd had been reduced to 43 per cent of its 1939 
level, poultry to 73 per cent, and sheep to 75 per cent; but the 
cattle herd was larger by 7 per cent (milch cows by g). Cuts in 
livestock numbers may simply be forced by government, or there 
may be compensation to farmers. Compulsory marketing of grain 
by domestic producers assists, among other things, in assuring an 
even flow of the increasingly important item, breadstuff, to con- 
sumers throughout the year. 

Reduction of domestic livestock herds in total, coupled with 
strong unlikelihood of increase in animal-product imports, work 
together to reduce national per capita supplies of animal products. 
Thus there is necessity, if total calorie ingestion per capita is to be 
maintained, to augment the calories derived from grain. ‘There is 
pressure for the starchy staple ratio to rise, for the diet to cheapen 
and become less palatable. No responsible government will push 
farther than it must; but the overriding necessity of maintaining 
total per capita calorie ingestion will, I think, inevitably under 
shortage of shipping and even with great success in stimulating 
domestic agricultural output, force it to follow this course. 

Turning in another direction, governments may augment food 
calories at the expense of normal industrial uses. The several 
grains, potatoes, and sugar in nearly every country go to some ex- 
tent into manufacture of alcoholic beverages; various animal (non- 
butter) and vegetable fats are normally to some degree made into 
soap, paint, and varnish; laundry starch is made from grains or 
potatoes. It is feasible to curtail such manufacture, and some steps 
in this direction usually are taken early with ready public ac- 
ceptance. The potential quantitative augmentation of the supply 
of food calories through diversion of grain from industrial uses is 
certainly much smaller, however, than is true of diversion from 
feed bins. Thus in Britain before the war, nearly 6 times as much 
grain was used for feed as for industry; in Italy some 65 times 
more, the source of alcoholic beverages there being mainly grapes. 
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While the Japanese prewar statistics show nearly twice as much 
grain used industrially as for feed, much of this went for soy sauce 
and miso, standard articles of diet not comparable with alcoholic 
drinks and not subject to such severe curtailment. With respect 
to oils and fats excluding butter, however, the situation is differ- 
ent. Once extracted from oilseeds, the vegetable fats and oils do 
not go for feed either in peacetime or wartime, nor does lard or 
tallow. In prewar Britain more vegetable and marine oils and 
tallow went for industrial uses than for food, in Italy over half as 
much, in Japan over a third as much. Yet it is difficult to divert to 
food a large fraction of this industrial oil, for some of it is inedible, 
some will be required for military uses, and even in extremity 
some may go into soap (though the extent to which soap may be- 
come scarce and practically unidentifiable as such could be seen 
by a visitor to Japan in 1947). Military demands for motor fuel 
may also inhibit curtailment of manufacture of alcohol from grain. 

Considering that there appears to be in every country an ap- 
preciable gap (household and table waste) between availability of 
food at retail level and ingestion of calories, curtailment of this 
waste might seem to afford substantial help in maintaining calorie 
ingestion. There is additional waste before the retail level is 
reached. Governments usually try to curtail this waste, but nobody 
knows much about it and there is no quantitative record of 
achievement. Housewives are commonly bombarded with pleas 
not to throw away bread crusts or stale bread or cold porridge, not 
to feed edible kitchen and table scraps to pet animals (a plea most 
likely regarded as preposterous and most likely ignored) or to 
chickens, to pare potatoes either not at all or thinly, to save care- 
fully all residual cooking fat and the drippings of meat and either 
eat the fat or deliver it for use in soap making, and so on. Regu- 
lations may be made penalizing persons whose garbage cans (in 
countries which have them) are found to contain excessive quan- 
tities of edible materials. If it is really the relatively well-to-do 
whose waste is normally highest, consumer rationing will be 
counted upon to curtail this. It is not difficult to believe that 
measures and propaganda against household waste have some 
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effect, though how much cannot be guessed, in relatively pros- 
perous countries where fats and oils and fat cuts of meat are 
normally consumed in substantial quantity. I find it hard to 
imagine, however, how calorie wastage can be checked significantly 
in countries less prosperous, like Italy or Japan; it seems reasonable 
to suppose that the bulk of wastage there is inadvertent and so 
closely tied to customary modes of cookery that pleas to curtail it 
stand little chance of effectiveness. 

Some countries which import food in peacetime are prosperous 
enough to include among their imports a considerable volume of 
fresh fruits and vegetables (here excluding starchy roots). These 
consist largely of water, and their calorie content per pound is low 
while their price per 1,000 calories is high. With shortage of 
shipping in wartime the quantity imported will almost inevitably 
be curtailed promptly and sharply in favor of more concentrated 
and less valuable items. Thus British prewar annual imports in 
the categories “fresh fruits (including edible nuts), canned and 
preserved fruit, pulp, and juice, and vegetables (including pre- 
served)” were 2.46 million tons, or about 11 per cent of total food 
and feed imports of 22.49 million tons. In the first full year of war, 
1940, these watery and expensive imports were cut to 1.43 million 
tons; at their lowest point in 1943 to only .15 million tons, con- 
stituting in that year less than 1.5 per cent of total imports of food 
and feed. The import control was like that applied to feedstuffs. 
If we divide total British imports into the three categories feed, 
watery fruits and vegetables, and all other items, the course of 
events was as follows, comparing prewar with the last full year 


of war, 1944: 








Million tons Per cent of total 
Imports Prewar 1944 Prewar 1944 
All items 22.49 11.16 100 100 
Feedstuffs 6.54 35 29 3 
Fruits and 
vegetables 2.46 .40 11 4 


All other 13-49 10.41 60 g2 
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By 1944 the “sacrificed” categories of imports had fallen to 7 per 
cent of the total, as against 4o per cent in prewar years. Chiefly 
through this device, a cut of total food and feed imports by nearly 
half permitted the “preferred” categories of imports, dominantly 
of cheaper foods high in calories per pound, to be held to about 
77 per cent of the prewar level. Obviously this selective treatment 
of imports tended to reduce the nonstarchy staple fraction of the 
national diet, and to cheapen it—notably in the direction of cur- 
tailing fruit consumption, for domestic consumption of nonstarchy 
vegetables was in fact stimulated. 

Stimulus of domestic food production ranks in importance with 
invasion of the feed bin as an avenue for maintenance of per capita 
calorie ingestion in a food-importing nation facing curtailment of 
imports. All governments of such countries attempt it. But the 
path is necessarily rough. Men are needed for the armed forces 
and some must be drawn from agriculture. Shipping shortage may 
jeopardize supplies of fertilizer; military demands for nitrogen work 
in the same direction. In some countries farm draft animals (horses 
and mules) have to be taken for military uses. New farm machinery 
and implements, and replacements as well, have to compete with 
military requirements for steel; so also with motor fuels. Govern- 
mental handling of the problem usually involves efforts to stimulate 
potato and vegetable growing by city dwellers, sometimes with 
allocation of public parks for the purpose. Countries having 
meadows and pastures will endeavor to induce farmers to grow on 
them grain and potatoes, sometimes sugar beets and oilseeds, in- 
stead of grass, whether by subsidy or through price regulation. 
Governments will be solicitous to provide farmers with special 
labor: women will be enrolled in “land armies,” soldiers assigned 
to duty on farms at harvest time, farm workers to some extent 
exempted from service in the armed forces. Pains will be taken to 
provide, so far as military exigencies permit, fertilizers, machinery, 
draft power, and fuel. Commonly the arrangements for consumer 
rationing of food and other things will be adjusted to the differ- 
ential benefit of farmers. 

Seeking to preserve to the extent possible the commodity compo- 
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sition of the national diet, one government will behave differently 
from another with respect to what crops are encouraged and what 
discouraged. The Germans were particularly solicitous of oilseed 
crops, the Japanese of rice, the British perhaps of wheat and 
milk. If any common pattern emerges, it appears to be that the 
greater becomes the nsk of shortfall of total calorie ingestion per 
capita, the stronger becomes official emphasis upon stepping up 
domestic output of the grains and the starchy roots. Production of 
animal products, of sugar, of fruits, and to some extent of vege- 
tables has to be curtailed; the composition of the national diet has 
to move toward enlargement of the proportion of calories derived 
from the starchy staples. 

Britain in World War II was more successful in enlarging do- 
mestic food production than was, for example, Japan. Britain had 
more grassland to convert to arable, larger economic resources, and 
overseas allies able to ease shortages of machinery and materials 
essential in agricultural production. Domestic production in 1944, 
not a good year for yields per acre, was 80 per cent above the pre- 
war (1936-38) level for the three grains wheat, oats, and barley, 
and 87 per cent above for potatoes. Sugar-beet and vegetable out- 
turns were also increased though not so much. But in Japan the 
production (tonnage) of all food crops in 1944 was about 7 per 
cent below output in 1936-38, and production of meat and poultry 
and eggs was more than 60 per cent below. We have seen earlier 
how world food production fell in wartime. Japanese experience 
was therefore representative, the British (and the American) excep- 
tional. 

The experience of World War II thus indicates clearly that 
widespread war may have diverse impact upon the food situations 
of civilian populations. None can escape a degree of disturbance in 
commodity composition of the national diet, if only because of 
the inevitable disruption of international trade. But in some, as 
was true of the United States, it was possible not only to maintain 
per capita calorie ingestion but also to permit further reduction of 
the proportion of calories derived from the cheap starchy staples: 
the diet improved economically under the stimuli which circum- 
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stances of war gave to domestic production and to incomes. Other 
countries could maintain calorie ingestion per capita but not the 
proportion of calories derived from the expensive foods; Britain is 
an example. Still others, of which Japan, Italy, and the Soviet 
Union are examples, could neither maintain the nonstarchy staple 
fraction of national diets nor the prewar level of per capita calorie 
ingestion. 

It may properly be said that the chances of victory in war are 
enhanced if a nation’s prewar starchy staple ratio is low. Such a 
country will have access to an ample feed bin, and this constitutes 
the most certain assurance that it can maintain under stress the 
calorie ingestion of its people. Such a country will also have 
relatively substantial general economic resources, for if it has not, 
its per capita real income and its economic productivity could not 
be high. Low starchy staple ratios, ample feed bins, high real in- 
come, and high economic productivity are linked together. In this 
sense a favorable food situation helps to win wars, but is by no 
means the sole determinant. What is on the whole remarkable is 
that in the warfare of modern times as exemplified by World War 
IT starvation plays so minor a role that the upward curve of world 
population growth shows scarcely a waver in spite of decline in 
total agricultural output. There is nowadays far greater scope than 
once there was for impinging on feed bins to provide food calories 
for people. 
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